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INTER-DEPARTMENTAL  MEMORANDUM 

STATE  HIGHWAY  COMMISSION  OF  MONTANA 

To  Grovf^r  0.   Powers,   P.E.^   Preconstruction  Eng.    Date   July  21,  1970 

From   s  ■  r  ■   Kol  ogi  ,  P.E.,   Rp.gi.onal  Engineer,  West    Subject:    Rest  Area  Study 

Great  Falls-Sweet- 
grass 

Attached  is  a  copy  of  the  Great  Falls  to  Sweetgrass 
Reat  Area  Study  Report.     Other  copies  are  being  distributed 
as  shown  below.     This  is  to  obtain  comments  prior  to  our 
requesting  Bureau  approval. 

As  you  will  note,  we  are  proposing  three  new  rest 
areas  and  the  completion  of  the  rest  area  north  of  Shelby. 

The  Power  Rest  Area  is  located  approximately  three 
miles  south  of  Power.     This  rest  area  would  have  a  cistern 
and  chemical  toilets  since  water  is  not  available.  The 
construction  of  this  rest  area  would  have  to  be  accomplish- 
ed under  a  separate  contract  since  it  cannot  be  developed 
in  time  to  be  let  with  project  1-15-5(11)  Vaughn  North. 

The  Teton  River  Rest  Area  is  located  near  the  Teton 
River  and  is  a  natural  rest  area  site.     It  is  proposed 
to  develop  this  as  two  rest  areas  rather  than  the  one 
site  as  originally  proposed.     Although  drilling  for  water 
has  not  been  authorized  at  present,   it  appears  as  though 
a  good  water  source  can  be  developed.     This  rest  area  is 
being  developed  under  project  1-15-6(2)  Teton  River 
North  and  South. 

The  Marias  River  Rest  Area  is  located  near  the 
Marias  River  and  is  another  natural  rest  area  site. 
A  suitable  supply  of  water  has  been  found  as  noted  in  the 
report.     The  construction  of  this  rest  area  would  have  to 
be  accomplished  under  a  separate  cont.ract  as  it  cannot 
be  developed  in  time  to  be  let  with  project  1-15-8(5) 
Toole  County  Line  North. 

The  Shelby  Rest  Area  is  located  approximately  eight 
miles  north  of  Shelby.     This  rest  area  was  graded  when  the 
first  two  lanes  of  interstate  was  constructed.     It  is  pro- 
posed to  use  a  cistern  and  chemical  toilets  at  this  site 
because  an  adequate  water  supply  is  not  available.     It  is 
also  proposed  to  construct  a  facility  similar  to  the 
Tra-Vel  facility  in  Great  Falls.     This  would  serve  in 
orienting  the  tourists  coming  from  Canada  prior  to  the 
U.S.   2  junction  at  Shelby.     This  project  could  be  in- 
cluded in  project  1-15-8(19)    Shelby-Oilmont  Jet.  which 
is  scheduled  to  be  let  to  contract  in  February,  1972. 

(con't) 
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If  no  written  comments  are  received  by  August  14, 
1970,  we  will  request  Bureau  approval  based  on  the 
attached  report. 
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I.  CISTERNS 

Cisterns  can  be  used  to  satisfactorily  store  water 
if  the  proper  procedures  in  location,  construction  and 
operation  are  followed.  These  procedures  are  outlined 
in  Circular  No.  17,  CISTERNS  FOR  V^ATER  SUPPLIES,  which 
was  writiten  by  the  Montana  State  Board  of  Health  Divi- 
sion of  Environmental  Sanitation.  See  page  34  of  this 
report  lior  details. 

The  size  of  a  cistern  is  determined  by  the  amount 
of  wateir  required  per  day  and  the  length  of  time  be- 
tween fillings.     For  this  report,   a  twenty  year  project- 
ed traffic  count  of  2625  VPD  will  be  used.     This  figure 
is  taken  from  project   1-15-6(3)    Power  N.  &  S. 

Water  requirements  for  a  typical  rest  area  are 
based  on  Mr.  G.M.  Williams  Circular  Memorandum  pertain- 
ing to  the   "Preliminary  Design  Guide  for  rural  Interstate 
Safety  Rest  Areas  with  Comfort  Stations"  and  a  report 
by  R.L.    Johnson,   Engineering  Research  Institute  Iowa 

(con't) 
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state  University.     See  pages  18   to  33   for  details. 

First  it  is  assumed  that  the  cistern  will  hold  enough 
water  for  all  fixtures.     The  number  of  vehicles  per  day 
stopping  at  a  rest  area  is  2625x  0.6  x  0.09=142.  Assum- 
ing 10  gallons  of  water  is  required  per  vehicle,    142  x  10= 
1420  gallons  of  water  is  required  per  day.     Assuming  the 
cistern  would  be  filled  once  a  week,    (1420  x  7=9940  gallons) , 
a  10,000  gallon  cistern  is  required. 

At  the  present  time^   the  Shelby  Weigh  Station  utilizes 
a  2000  gallon  cistern  for  restrooms.     It  costs  $20/1000 
gallons  to  fill  the  cistern.     Using  this  as  a  basis,  it 
would  cost  $200  per  week  or  $200  x  52=$10,400  per  year 
to  use  a  10,000  gallon  cistern. 

The  above  figures  are  based  on  a  20  year  projected 
traffic  count  and  year  round  use.     Since  rest  areas  have 
the  most  use  during  tourist  season  which  is  about  5 
mohths,   a  more  realistic  yearly  cost  would  be  in  the 
neighborhood  of  $5000. 

Next  it  is  assumed  that  the  cistern  water  will  be 

used  for  lavatories  and  drinking.     It  is  estimated 
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that  5  gallons  per  vehicle  is  required  or  710  gallons 
per  day.     Again  it  is  assumed  that  the  cistern  will 
be  filled  once  a  week  which  will  require  a  5000  gallon 
cistern. 

The  cost  for  filling  this  cistern,   assuming  year 
round  maximum  use,  will  be  $100  per  week  or  $5200  per 
year.     Again,   this  is  not  a  realistic  figure  because 
the  maximum  use  would  last  about  5  months  of  the  year. 
It  is  therefore  estimated  that  the  yearly  cost  would 
be  in  the  neighborhood  of  $2600. 
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II.      CHEMICAL  TOILETS 
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II.    CHEMICAL  TOILETS 

Chemical  toilets  have  been  successfully  used  in 
recreation  areas.     The  larger  units  have  a  1000-use 
cycle.     They  require  12  gallons  of  water  mixed  with  a 
chemical  to  recharge  for  another  1000-use  cycle.  Each 
unit  requires  a  source  of  electrical  power  from  either 
a  12-volt  battery  or  110-volt  a.c.     For  more  information 
see  pages  42  to  49  e 

Based  on  a  1000-use  cycle  and  142  VPD  stopping 
at  a  rest  area   (see  page  2     for  traffic  calculations) , 
the  number  of  days  between  rechargirg  can  be  calculated. 
It  is  assumed  that  each  vehicle  will  average  3  people, 
therefore  426  people  will  use  the  rest  area  daily. 
Assuming  the  chemical  toilets  will  be  used  426  times 
per  day,   it  will  have  to  be  recharged  every  2%  days. 

Each  unit  has  a  62  gallon  storage  capacity  which 
will  hold  approximately  1000  usages.     This  storage  tank 
would  also  have  to  be  flushed  every  2%  days. 

These  units  can  be  discharged  into  larger  holding 

tanks  that  can  be  pumped  once  a  year.     If  a  large  tank 
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was  used  in  this  case  and  pumped  once  a  year,    it  would 
require  a  10,000  gal.   tank  would  have  to  be  provided. 
This  is  based  on  maximum  year  round  usage  where  as  the 
maximum,   or  426  people  a  day,  will  last  approximately 
5  months.     At  this  rate  a  smaller  tank  could 
be  used  and  be  pumped  once  a  year. 

More  research  would  have  to  be  made  as  to  the 
construction  of  the  holding  tank  and  pumping  procedures. 
It  is  assumed  that  a  concrete  tank  similar  to  a  septic 
tank  could  be  constructed  to  provide  a  positive  odor 
and  pollution  control. 
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III.      PROPOSED  REST  AREA  SITES 
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III.      PROPOSED  REST  AREAS 
The  proposed  rest  areas  were  selected  with  the  follow- 
ing criteria  in  mind: 
AASHO 

1.  Public  indicators  where  they  desire  location 

2,  Twenty  to  thirty  mile  spacing 

3.  Inviting  site 

4,  Shelter  from  climatic  elements 
5o     Availability  of  drinking  water 

6.  Availability  of  power  and  telephone  lines 

7.  Placement  of  comfort  station  and  tables 

8.  Utilization  of  natural  resources 
FHWA 

9.  Fitting  the  development  to  the  surrounding 
environment 

10.  Preservation  and  utilization  of  natural, 
manmade  and  cultural  resources. 

11.  Evacuation  sites  for  emergency  medical 
service  by  helicopter  where  possible. 

( con ' t ) 
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Each  rest  area  site  that  was  selected  will  be 
discussed  as  pertaining  to  the  above  criteria. 
A.      GREAT  FALLS  WEIGH  STATION. 

The  weigh  station,    six  miles  north  west  of  Great 
Falls,   is  located  37.4  miles  north  of  the  Tintinger  Rest 
Area  which  is  proposed  on  project  1-15-5(13)  Cascade 
North  and  South.     With  this  spacing,   another  rest  area 
site  could  be  chosen  in  the  vicinity  of  Ulm  to  maintain 
the  twenty  to  thirty  mile  spacing  limits. 

The  weigh  station  is  located  30.7  miles  south  of  the 
Teton  River  Rest  Area  which  is  proposed  on  project  1-15-6(2) 
Teton  River  North  and  South.     This  spacing  can  be  consider- 
ed within  the  limits  as  set  forth  above. 

The  location  of  the  weigh  station  as  a  rest  area 
would  serve  travelers  in  orienting  themselves  prior  to 
reaching  Great  Falls  or  the  junction  of  U.S.   89  at  Vaughn. 

This  sight  would  have  partial  exposure  to  the  pre- 
vailing winds.     Shelter  belts  could  be  provided  for  more 
protection. 

( con ' t ) 


Although  there  is  a  well  at  the  weigh  station,  the 
water  is   used  for  flushing  toilets  only.     The  water  has 
been  tested  and  is  not  economically  feasible  to  purify 
it  for  drinking.     See  report  on  page    50  .     A  cistern 
would  have  to  be  used  as  a  water  supply  for  drinking  and 
washing.     The  existing  well  or  a  new  v^ell  could  supply 
water  for  toilets.     All  pipe  in  conjunction  with  the 
well  would  have  to  be  plastic  to  reduce  the  corrosiveness 
of  the  water. 

Power  and  telephone  are  available  at  this  site  which 
is  easily  accessible  and  can  be  used  as  an  evacuation  site 
for  emergency  medical  service  by  helicopter. 

In  order  to  accomodate  all  facilities,  considerable 
grading  would  have  to  be  done  and  the  ramps  would  have 
to  be  reconstructed. 
B.      POWER  REST  AREA. 

The  proposed  rest  area,   3  miles  south  of  Power,  is 

located  49  miles  north  of  the  Tintinger  Rest  Area.  Again, 

to  maintain  the  twenty  to  thirty  mile  spacing  limit, 

( con ' t ) 
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another  rest  area  site  should  be  chosen  in  the  vicinity 
of  Ulm. 

The  Power  rest  area  is  located  19.1  miles  south  of 
the  Teton  River  Rest  Area,     This  spacing  can  be  con- 
sidered with  in  the  spacing  limits  as  set  forth  above. 

This  site  has  a  picnic  table  at  the  present  time 
and  shows  that  it  has  public  use.     A  man-made  shelter 
is  also  provided  that  gives  some  protection  to  prevailing 
winds  but  more  shelter  will  be  needed.     Some  of  the  trees 
will  have  to  be  removed  due  to  interstate  construction 
and  can  be  transplanted  using  the  procedure  as  outlined 
in  the  Bureau  of  Public  Roads  report  on  page  66  . 

Water  is  not  available  at  this  site  and  therefore 
a  cistern  or  combination  cistern  and  chemical  toilets 
would  have  to  be  used.     Power  and  telephones  are  available 

The  present  PTW  will  be  used  as  a  frontage  road 
when  the  interstate  is  complete.     Therefore  the  frontage 
road  will  have  to  be  relocated  around  the  west  side  of 
the  rest  area. 

(con't 


C.      TETON  RIVER  REST  AREA. 

This  rest  area  site  is  located  32.2  miles  north  of 
the  Great  Falls  weigh  station  site  and  19.1  miles  north 
of  the  Power  Rest  Area  site.       Both  of  these  distances 
are  within  reason  of  the  above  established  limits. 

The  Teton  River  Rest  Area  site  is  located  37.9 
miles  south  of  the  Marias  River  Site.     This  distance 
exceeds  the  spacing  limits  but,   due  to  the  non-availability 
of  water  in  this  area,   it  should  be  satisfactory. 

The  Teton  River  is  a  natural  site  for  a  rest  area. 
Water,   Power,   and  telephone  are  available  and  the  area 
provides  good  protection  from  climatic  conditions. 

This  site  should  be  developed  so  that  both  north- 
bound and  south  bound  traffic  can  use  it. 

D-      MARIAS  RIVER  REST  AREA 

The  Marias  River  Rest  Area  site  is  located  37.9 
miles  north  of  the  Teton  River  Rest  Area.     Again,  this 
exceeds  the  spacing  limits  but,   due  to  the  non-availability 
of  water  in  this  area,   it  should  be  satisfactory. 

(con't) 
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The  Marias  River  Rest  Area  is  located  40.4  miles 
from  the  S'.^eetgrass  Rest  Area.     Again,   this  exceeds  the 
thirty  mile  limit  but  a  good  water  supply  is  not  available 
over  this  distance. 

The  present  highway  has  a  roadside  pullout  with 
picnic  tables  which  indicates  a  high  public  use.     It  is 
felt  that  the  Marias  River  is  a  natural  rest  area  site. 

Water,   power,   and  telephone  is  available  and  the 
area  provides  good  protection  from  climatic  conditions. 

The  PTW  will  be  used  as  a  frontage  road  when  the 
interstate  is  constructed.     Therefore,   it  may  have  to  be 
re-routed  around  the  northbound  rest  area  or  a  separa- 
tion may  have  to  be  provided  for  rest  area  access. 

The  southbound  rest  area  is  located  north  of  the 
river  and  west  of  the  PTW.     Ramps  can  be  constructed  to 
and  from  the  PTW  and  utilizing  part  of  the  PTW.     It  is 
possible  a  hiking  trail  can  be  made  from  the  rest  area 
to  over  look  the  river. 

(con't) 
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E.      SHELBY  NORTH  REST  AREA 

The  rest  area  north  of  Shelby  is  for  southbound 
traffic  only  and  is  located  14.5  miles  north  of  the 
Marias  River  Rest  Area.     The  spacing  is  less  than  the 
twenty  mile  limit  set  by  AASHO.     This  rest  area  is  25.9 
miles  south  of  the  Sweetgrass  Rest  Area. 

This  rest  area  was  graded  during  the  construction  of 
the  interstate.     After  the  grading  it  was  found  that  water 
is  not  available.     Power  is  available  and  telephone  may 
be  available  upon  a  thorough  investigation. 

The  ramps  would  have  to  be  revised  to  provide 
better  access.     A  shelter  belt  could  be  provided  by 
salvaging  trees  from  abandonded  farms.     The  trees  would 
be  about  8  feet  and  would  help  to  develop  the  rest  area 
much  faster. 

A  cistern  or  combination  cistern  and  chemical 
toilets  could  be  used  to  provide  water  and  comfort 
stations.     This  section  of  interstate  has  a  lower 
traffic  volume  and  therefore  a  cistern  could  be  used  to 
the  best  advantage. 

(con  t 
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SUMMARY  AND  PROPOSAL 


IV.      SUMMARY  AND  PROPOSAL 

Each  of  the  rest  area  sites  have  been  discussed, 

with  the  exception  of  the  two  sites  in  the  vicinity  of  the 

Vaughn  Interchange.     It  is  felt  that  the  Great  Falls 

Weigh  Station  would  be  a  better  sight  because  of  the  water. 

The  rest  area  scheme  chosen  is  as  shown  on  page    17  . 

The  distance  between  the  Tintinger  Rest  Area  and  the 

Power  Rest  Area  is  48.6  miles.     It  is  felt  that  another 

rest  area  should  be  constructed  in  the  vicinity  of  Ulm. 

The  rest  area  spacing  would  then  fall  within  the  specified 

20  to  30  mile  limits. 

The  Power  Rest  Area  was  chosen  over  the  Weigh  Station 

site  for  various  reasons.     The  Power  Rest  Area  already 

indicates  some  use  as  a  picnic  table  and  trash  cans  are 

already  provided.     A  man-made  shelter  is  in  place  and 

more  trees  are  within  the  construction  limits  that  can 

be  transplanted.     A  cistern  would  have  to  be  used  for 

drinking  and  washing  for  both  sites. 

( con ' t ) 
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A  chemical  toilet  would  have  to  be  used  for  the  Power 
site  where  as  water  is  available  at  the  weigh  station 
for  flushing  toilets.     Since  the  water  supply  may  cause 
a  corrosive  action,   it  is  felt  that  a  chemical  toilet 
would  be  the  best  solution.     The  spacing  from  the  Teton 
River  Rest  Area  is  considered  satisfactory. 

The  Teton  River  Rest  Area  and  the  Marias  River 
Rest  Area  are  natural  rest  area  sites  with  water  power, 
and  telephones  available.     The  distance  between  them  is 
37.9  miles  which  exceeds  the  30  mile  limit.  Because 
water  is  not  available  within  this  distance,   it  is  felt 
that  the  spacing  is  adequate  under  the  circumstances. 

The  next  rest  area  that  serves  northbound  traffic 
is  the  Sweetgrass  Rest  Area  located  40.4  miles  north. 
Again  water  is  not  available  over  this  distance  and 
therefore  the  40.4  mile  spacing  should  be  satisfactory. 

Grading  of  the  Shelby  Rest  Area  was  accomplished 

during  interstate  construction  and  is  located  14.5  miles 

from  the  Marias  River  and  25.9  miles  from  the  Sweetgrass 

( con ' t ) 
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Rest  Area.     Because  of  the  ideal  spacing  from  Canada, 
it  is  felt  that  this  rest  area  should  be  developed.  It 
would  require  a  cistern  for  the  water  supply  and  chemical 
toilets.     Since  there  is  no  shelter  at  this  site,   a  facility 
similar  to  the  Tra-vel  Information  Center  could  be  con- 
structed to  best  advantage.     The  Tra-vel  Information  Center 
is  located  on  US  89  east  of  Great  Falls.     See  page   14  for 
pictures  of  this  center.     The  placing  of  this  center  could 
be  used  to  orient  Canadian  tourists  coming  into  Montana. 
It  would  be  located  prior  to  US  2  junction.     The  Tra- 
vel Center  includes  rest  room  facilities,  telephone, 
picnic  tables,   and  advertising  and  travel  information. 

The  construction  of  the  Power  Rest  Area  should  be 
accomplished  under  a  separate  contract  because  it  cannot 
be  developed  in  time  to  be  let  with  project  1-15-5(11), 
Vaughn  North.     The  Teton  River  Rest  Area  is  presently  being 
developed  under  project  1-15-6(2)   Teton  River  North  and 
South.     The  Marias  River  Rest  Area  would  have  to  be  a 
separate  contract  because  it  could  not  be  developed 

in  time  to  be  let  with  project  1-15-8(5)   Toole  County 

(con't)  15 
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Line  Nort.li .     The  Shelby  Rest  Area  could  be  included  in 
project  1-15-8(19)   Shelby-Oilmont  Jet.  which  is  scheduled 
to  be  let  to  contract  in  February,  1972. 
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V.     STR?^IGHT  LINE  DIAGRAM  OF  PROPOSAL 
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U.S.  DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  HIGHWAY  ADMINISTRATION 

"  WASHINGTON.  D.C.  2059t 


"..August   lU,  19 


CIRCULAR  KENORAIIDUM  TO:    Regional  Federal  Highvay  Administrators 

.   and  Division  Engineers 

FRCM:         G.  M.  Williams 

32-90         Director  of  Engineering  and  Operations 

.SUBJECT:    Preiiminary  Design  Guide  for  Rural  Interstate 
Safety  Rest  Areas  vith  Comfort  Stations 


The  enclosed ' preliminary  design  guide  is  for  your  use  and  information. 
The  guide  vas  developed  from  a  Suinir.ary  of  the  I968  National  Rest 
Area  Usage  Study  soon  to  "be  released  "by  the  Office  of  Planning. 

The  guide  presents  tentative  values  resulting  from  sumimrization  of 
one  yearns  ohser-zations.    Supplemental  guides  on  other  rest  area 
characteristics  may  "be  furnished  in  the  future. 

Judgment  should  he  used  in  applying  the  guide  as  the  values  represent 
average  conditions. 

Enclosure 


I. 


II. 


III. 


•       .  Jurcau  of  Public  Roads 

Preliminary  Design  Guide 
for.  BuralXntsrctate  Saffity  Rea',  Areas,  vith  Comfort  Statioan 

Traffic  d^ta.  .  •  .. 

A  »  20  year  ADT  N  ■    .  ' 


B  "»  Peak  bo\ir  directional  traffic  ■»  A  i  K  x  D  ' 
vhcre:  K  ««  ratio  of  design  hourly  volure  to  ADT  (generally  about  0.135) 
D  «»  directional  distribution  of  design  hourly  volune  (generally 
about  0.6) 

C  «  Vehicles  stopping,  peak  hour  ■  "      •  •. 

The  percentage  of  vehicles  stopping  in  rest  areas  varies  fron 

about  5  percent  to  about  13  psrcent,  depending  upon  location.  For  example, 

•  '      l)    Eea-T  conr^ercial  or  recreational  facilities,  C  »  B  x  0.05 

2)  Typical  rural  area,  C  =  B  x  0.09 

3)  la  an  Isolated  area,  vlth  no  nearby  cotmercial  or  recreational 
facilities,  C  =«  B  X  Q.13 

Parking  requlrer.er.ts 

M  ■  Total  parking  spaces  =  C  x  0.5 

H  «  Car  parking  spaces  •»  K  x  0.8 

A  lover  factor  than  0.8  r.cy  be  used  if  truck  traffic  is  high 


0  »  Truck  parking  spaces 
Cctnfcrt  fs2.cilit!ei 


M  -  N 


P  «  PersGSs/hoor  using  coafort  facilities  =  C  x  2.25 

The  fector  2.25  is  derived  by  nultiplying  the  average  vehicle 
Occups,ncy  (3.0)  by  the  ratio  of  persons  using  confort  facilities  (0.75) 

Q  ffl  Susber  of  persons  using  nen'a  facility  =  P  s  0.5 

R  »  HuLber  of  persons  using  vccen's  facility  =  P  x  0.5 

The  required  facilities  ca;*  be  detentiaed  by  entering  the  value  for  persons/hour 
Into  the  foilo-=in?;  table. 


Persons /hour 
using  rest  rooz 
during  design  tc-irs  ('5)  • 

IJu:nber 

of  facilities  - 

Urinals 

Toilets 

Wash  basins 

Hand  dryers 

Paper  Air 
towels      Cr  dryers 

'0-105 

2 

2 

2 

2 

•  2 

105-225 

3 

3  • 

\ 

3 

It 

225-315 

U 

U 

5 

U 

6 

315-375 

5 

5 

;  U 

7 

375-^*35 

7 

U 

5 

5 

7 

U35-5CO 

9 

5 

7 

1  5 

6 

Persons/hour     .  : : 
using  rest  roD:a 
during  design  heirs  (R) 


0-105 
105-225 
225-315 
315-375 
375-*i35 
U35-500 


Nunber  of  facilities  -  vc-en's  roon 


Toilets 


Wash  basins 


Hand  dryers 


3er 
to-J'els 


Mr 
or  dryers 


It 
6 
9 

10 
12 
lU 


2 
.k 
6 
7 
7 
6 


IV.     Othyr  facilities 

Ho  upecific  recc:^recdat icns  are  nade  concerning  the  regaining  facilities 
in  rest  ar-ea:?,     Ccrerf-ll^-  high  usage  nay  be  expected  of  drinking  fountains, 
moderate  i^aago  of  trash  cans  -  and  shaded  tables,  and  lo-rf  usage  of  fireplaces. 

*Tr»CHMiNT  TO  32-?'J 
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/7ater  Systems  for  Interstaie  Safety  Rest  Areas: 
Quantity  and  Quality  Aspects  '  •■  • 

ROBERT  L.  JOHNSON,  Engineering  Research  InsUtute,  Iowa  State  Unis'crsity 

Interstate  safety  rest  area  facilities  provide  unusual  water  use  demands. 
The  design  of  water  system  elements  can  be  based  on  the  peak  instanta- 
neous, majcimum  hourly,  and  maximum  daily  water  demand  rates.  The 
peak  instantaneous  demand  rate  establishes  tlie  required  pipe  sizes  and 
the  capacity  of  elements  such  as  the  pumps  to  the  hydro-pneumatic  tanks. 
The  water  source  capacity  should  be  equal  to  the  maximum  daily  water 
use  rate  while  the  required  storage  volumes  are  determined  by  the  maxi- 
mum hourly  use  rate. 
■       Water  available  from  natural  sources  such  as  wells  is  not  pure.  Nu- 
!     •        merous  types  and  concentrations  of  impurities  present  in  the  water  supply 
will  influence  the  suitability  of  Uie  source.  The  need  for  bacteriologically 
I  safe  water  is  obvious.    Other  constituents  and  characteristics,  such  as 

'  iron,  manganese,  sulfates,  chlorides,  nitrates,  and  hardness,  must  be 

'  considered  in  selection  of  a  water  source.  The  adequacy  of  the  available 

water  quantity  and  water  quality  must  be  considered  in  the  early  planning 
I  and  development  of  the  safety  rest  area  facilities. 

j  The  sucessful  operation  and  maintenance  of  numerous  rest  area  facil- 

ities throughout  each  state  will  depend  to  a  great  extent  on  the  standard- 
ization of  the  water  systems.    This  design  approach  wDl  be  particularly 

I  adaptable  to  the  hydraiuiic  elements  and  is  also  applicable  to  many  of  the 

I  treatment  elements  of  the  water  system. 

•THE  ADVENT  of  the  Interstate  Highway  System  and  the  resulting  large  traffic  vol- 
I    nes  from  "America  on  wheels"  led  to  the  concept  of  safety  rest  area  facilities  in  a 
j-AiUmber  of  states.   Individual  state  requirements  and  desires  have  led  to  a  variety  of 
creatively  designed  facilities.    Such  rest  areas  are  a  pioneering  effort  to  furnish  a 
service  to  the  traveling  public.    The  acceptance  and  the  current  rate  of  use  in  Iowa 
'  dramatically  show  that  tlie  rest  areas  provide  a  service  that  the  public  uses  and 
I  appreciates. 

Because  the  author  is  primarily  familiar  with  the  lovva  facilities,  this  paper  is 
oriented  tov/ard  the  Iowa  safety  rest  area  development  and  design  program.  However, 

1  the  material  presented  on  the  water  systems  should  be  applicable  to  other  design  solu- 

I  tions  for  rest  areas  of  other  states. 

Rest  area  buildings  provide  unusual  water  use  and  water  demand  rates.    The  major 

,  problem  is  that  there  are  few  specific  applicable  guidelines  from  previous  installations. 

I  The  magnitude  of  the  problems  involved  is  shown  by  the  fact  tliat  the  projected  water 

'  use  and  demand  variations  of  each  rest  area  building  in  Iowa  are  equivalent  to  the  water 
supply  for  a  community  of  approximately  100  people.    However,  the  water  demand 
characteristics  are  different  from  the  normal  domestic  situation  in  a  community. 

Thirty,  forty,  or  more  of  such  facilities  throughout  each  state  are  development, 
design,  operation,  and  maintenance  problems  of  the  first  order.    Yet  the  basic  under- 
lying problem  is  simply  to  provide  water  for  "one  of  those  stops."  The  available  quan- 
tity and  quality  of  a  potential  water  supply  are  factors  that  must  enter  in'.o  the  planning 
of  the  rest  areas  at  a  very  early  stage.    In  fact,  the  availability  of  wate.  in  adequate 


I  Poper  sponsored  by  Committee  on  Roodside  Development  end  presented  at  the  48th  Annual  Meeting. 
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amounts  and  of  proper  quality  can  and  .should  dictate  the  site  selection  for  the  rest  area 
and  the  extent  of  facilities  to  be  provided  at  the  site. 

WATER  DEMAND 


\ 


One  of  the  first  steps  in  selection  of  a  suitable  water  supply  for  a  rest  area  facility  j 
is  determining  the  rate  of  demand  that  will  be  placed  on  the  source.    The  vital  elements 

of  water  use  demand  arc  the  average  daily  water  consumption  and  the  peak  demand  rates  !■ 

for  various  time  periods  important  in  the  design  of  facilities,  such  as  the  majvimum  ; 

daily,  maximum  hourly,  and  peak  instantaneous  demand  rates.    These  peak  demand  j. 
rates  need  to  be  estimated  for  determination  of  the  pipe  sizes,  pressure  losses,  storage 
requirements,  and  pumping  capacity  to  supply  sufficient  water  during  these  periods  of 

high  water  use.  .  / 

Some  studies  (1,  2,  3)  have  been  conducted  on  the  flow  variations  at  the  service  areas  ; 

along  some  nation'al TuFnpike  and  toll  roads.  These  service  areas  generally  provide  ) 
more  facilities  than  are  anticipated  in  the  safety  rest  areas.    The  studies  point  out  the 

wide  variation  in  demands  to  be  expected  and  the  rapidity  with  which  tliey  can  occur.  "  |. 

The  data,  however,  are  not  directly  applicable  to  the  safety  rest  areas.  j.\ 

The  extent  and  type  of  water-consuming  devices  provided  in  a  rest  area  building  will  .  [ 

establish  U\e  potential  water  use.  Traffic  volumes,  number  of  parking  spaces,  and  » 
other  factors  will  determine  how  fully  ti\e  water-using  potential  will  be  realized.                 ,       ;  ■ 

Water  demands  and  other  aspects  of  the  water  systems  in  the  Iowa  rest  area  build- 

ings  will  be  referred  to  for  comparative  purposes  throughout  this  paper.    The  rest  [ 

areas  are  usually  in  pairs,  nearly  opposite  each  other.    Currrently,  each  building  has  [ 

a  separate  water  system.  Approximately  half  of  each  30- by  34-ft  building  is  devoted  | 
to  rest  room  facilities.    In  total,  each  building  has  eight  toDet  fLxtures,  (water  closets 

or  urinals),  four  lavatories,  three  drinking  fountains,  and  one  service  sink  as  the  '[ 

primary  water-consuming  devices.    Two  outside  hose  connections  are  provided  for           •  t 

watering  lawns.                                 ■  f 

Various  portions  of  a  water  system  will  be  designed  for  tlie  water  demand  during  ? 
particular  time  periods.    For  example,  the  individual  pipes  to  each  fixture  must  be               '  I 

sized  to  meet  the  maximum  momentary  water-use  rate  for  that  fixture  at  adequate  w 

pressures.    The  main  water  supply  piping,  however,  does  not  need  to  meet  the  sum  of.  1- 

all  fixtures  simultaneously  because  all  fLxtures  will  not  be  used  at  Uie  same  instant.  | 

The  peak  demand  flows  on  which  to  base  the  design  of  the  water  system  should  re-  • 

fleet  the  expected  pattern  of  operation  and  meet  the  needs  of  the  particular  type  of  in-  (*" 

Stallation.    Any  numbers  must  be  tempered  with  experienced  judgment.              '  { 

Peak  Instantaneous  Water  Demand  F^te  | 

If  all  fLxtures  installed  in  one  Iowa  rest  area  bui].ding  were  used  simultaneously,  the  [ 
total  water  demand  would  be  '590  gpni  (gallons  per  minute).  Obviously,  and  fortunately,  •' 
this  will  never  happen.  The  demand  imposed  on  buUding  water  supply  systems  cannot 
be  predicted  exactly.  Although  some  fixtures,  such  as  hose  bibs,  will  impose  a  con-  ■ 
tinuous  water  use,  it  must  be  recognized  that  the  plumbing  fLxtures  are  used  intermit- 
tently and  the  probability  of  simultaneous  use  of  such  fLxtures  cannot  be  definitely  ' 
established.  i 

A  standard  method  (4)  for  estimating  the  peak  instantaneous  demand  on  a  building  \ 

water  supply  system  has  evolved  that  has  proved  to  be  satisfactory  for  many  combina-  ; 

tions  of  building  fixtures,  occupancy,  and  use.    The  studies  of  plumbing  installations  \ 

using  statistical  methods  by  Hunter  (4)  were  a  landmark  in  engineering  design.    The  \ 

results  of  this  work  have  been  incorporated  into  the  National  Plumbing  Code  (5).  ( 

Numerous  field  tests  as  well  as  the  test  of  time  have  proved  that  this  standard  ! 

method  is  widely  applicable.    In  the  standard  method,  fLxtures  Lh?t  use  water  inter-  ; 

mittently  under  dLffercnt-  service  conditions  are  assigned  demand  load  values  in  terms  ' 

of  fLxture  units.    One  fLxture  unit  is  equivalent  to  a  flow  rate  of  1  cu  ft  per  min  or  7.  5  v 

gpm.    Applicable  values  for  dL'ferent  fLxtures  are  given  in  Table  1  (5,  6).    The  rela-  '; 

tionship  betv/een  the  total  fLxture  units  and  the  peak  instantaneous  water  demand  rate  .  f 

is  shown  in  Figure  1.                 .  ^ 

*                                  •                                                                                  •  «■ 
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Fixture 

Supply  Control 

Future  UnUa* 

Water  closet 

Flush  valve 

10 

Water  closet 

Flush  tank 

c 
9 

Urinal 

Flush  valve 

5 

Urinal 

Flush  tank 

3 

Lavatory 

Faucets 

2 

Service  sink 

Faucets 

3 

Drinking  fountain 

Valve 

1 

"The  given  weightj  ore 

fof  lolol  demorxj.  For 

fiiturei  wIlS  bolh 

Applying   the  fLxture  uait   values  in  table  i 

Table  1  and  the  relationship  in  Figure  1  water  demand  load  of  fdctuhes. 

■  to  the  rest  area  buildings  in  Iowa  (79  fLx-  public  occupancy  

ture  units)  yields  an  estimated  peak  in- 
stantaneous water  demand  rate  of  slightly 
over  60  gpm.  This  is  somewhat  less  than 
the  590  gpm  based  on  the  simultaneous 
use  of  all  the  fixtures.  Any  continuous 
water  demand  such  as  a  connection  for 
lav/n  watering  should  be  calculated  sep- 
arately and  added  to  the  peak  instanta- 
neous demand.  Any  water  system  using 
pumping  as  the  basic  supply  device  should 
have  a  pumping  rate  nearly  equal  to  this 
peak  instantaneous  demand  rate.  This 
situation  fits  the  hydro-pneumatic  tank 
and  the  direct  booster  pumping  systems. 

The  fixture  unit  values  of  Table  1  and  the  relationship  to  peak  instantaneous  water 
demand  rate  in  Figure  1  show  that  the  flush  tank  type  of  plumbing  system  could  reduce 
this  demand  rate  by  about  half.    However,  the  flush  tank  system  is  more  susceptible 
to  vandalism,  uses  more  water  per  flush  even  though  at  a  lower  peak  rate,  and  the  rate 
of  proper  fLxture  use  is  controlled  by  the  time  for  refilling  the  flush  tarJc.    For  these 
reasons,  the  flush  valve  system  is  used  almost  exclusively  for  public  facilities  such 
as  the  rest  area  buildings. 

This  particular  peak  instantaneous  rate  for  a  water  system  is  based  on  considerable 
past  operational  experience,  and  as  such  is  estimated  on  a  sound  basis. 
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Figure  1.  Demand  load  estlmote  curves. 
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Maximum  Hourly  Water 
Use  Plate 

Unfortunately,  the  water  use 
rates  for  other  time  periods  are 
not  so  well  determined.    There  is 
a  real  paucity  of  specific  data  ap- 
plicable to  the  rest  area  buildings. 

An  estimate  of  the  ratios  be- 
tween the  peak  instantaneous  and 
the  maximum  hourly  v/ater  use 
rates  can  be  obtained  from  criteria 
such  as  the  "Federal  Housing  Au- 
thority Guide  for  Engineers— Rural 
Community  Water  Systems"  and 
other  criteria  and  studies  (1,  2,  3, 
7,  8,  9).    It  must  be  pointecTout  ~ 
tliat  none  of  these  criteria  or  studies 
provide  the  desired  ratio  directly, 
peak  instantaneous  demand  rate  to 
maximum  hourly  water  use  rate. 
But  by  considering  the  ratio  of 
average  daily  use  to  in;ixiinuiu  daily 
u.so  and  the  iiiaxliiuiin  liuurly  use 
to  maximum  daily  use  and  in  turn 
the  estimated  peak  'nstantaneous 
water  demand,  an  expected  ratio 
of  two  can  be  reached.    When  this 
ratio  is  applied  to  the  situation  in 
the  Iowa  rest  area  buildings,  the 
estimated  maximum  hourly  water 
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use  r.-ite  v/ould  bo  30  gpm.    It  is  quite  apixircnt  that  this  number  leaves  considerable 
room  for  doubt.    The  extension  of  some  of  the  studies  is  difficult,  but  as  was  pointed 
out  before,  engineering  judgment  and  common__sense  are  required. 

In  an  atf.cn)pt  to  provide  a  more  rational  design  basis,  several  studies  were  con- 
ducted by  Iowa  State  Higliv-,'ay  Commission  personnel,  including  hourly  water  use  read- 
ings as  well  as  tniffic  coaats  on  the  main  traffic  stream  and  on  the  traific  into  tlie  safety 
rest  areas.    These  studies  confirm  the  validity  of  the  rate  given.    By  actual  count,  2067 
■people  per  16-hour  day  enter  a  single  safety  rest  area  site  for  an  average  of  130  people 
per  hour.    A  great  many  counts  at  Uiese  rest  area  sites  have  established  that  the  peak 
hour  traific  in  flow  volume  is  about  three  times  the  average  or  390  people  per  hour 
entering  the  site. 

These  studies  have  further  shown  tliat  about  70  percent  of  the  people  use  the  rest 
room  facilities.    This  meaiTis  that  during  the  maximum  hour,  about  295  people  are  using 
the  rest  room  facilities.    Estimating  a  v/ater  use  of  5  gal  (3  to  5  gal  per  water  closet 
or  urinal,       to  I'A  gal  per  lavatory  use),  tins  fields  a  maximum  hourly  water  use  rate 
of  about  25  gpm,  which  is  quite  close  to  the  30  gpm  previously  determined.    It  is  in- 
teresting to  note  that  tlie  recommended  water  use  criteria  (8,  10)  for  service  stations 
of  10  gal  per  vehicle  will  yield  approximately  the  same  water  demand  rate,  allowing 
3  people  per  vehicle,  as  previously  determined.  •. 

Maximum  Daily  Water  Use  Rate  • 

Similar  considerations  jield  a  ratio  of  the  maximum  hourly  to  the  maximum  daily 
water  demand  rate  equal  to  approximately  two.    This  ratio  can  be  estimated  with  a  fair 
degree  of  accuracy  from  a  number  of  sources  (7,  8,  9).   Applied  to  the  lov/a  rest  area 
buildings,  this  ratio  would  yield  a  maximum  daily  water  use  rate  of  15  gpm. 

This  particular  water  use  figure  will  be  highly  dependent  on  other  factors,  notably 
parking  spaces  provided  ajnd  traffic  volumes.    The  potential  for  this  water  use  can  be 
present,  but  the  actual  use  limited.    Several  years  of  operating  experience  are  going 
to  be  needed  to  more  fully  define  this  situation. 

Daytime  Water  Use  Rates 

In  the  normal  design  of  a  water  system  for  domestic  services,  the  high  hourly  water 
use  rates  will  occur  in  the  early  morning,  at  noon,  and  in  the  evening,  roughly  corre- 
sponding to  meal  times.    Safety  rest  areas  present  a  quite  different  pattern,  as  shown 
in  Figure  2.    The  data  shovv-n  in  Figure  2  are  the  average  and  the  maximum  hourly 
water  uses  determined  at  t^«velve  different  rest  area  buildings  in  the  studies  by  Iowa 
State  Highway  Commission  personnel.    As  can  be  seen,  the  demand  rate  for  a  con- 
siderable length  of  time  daring  the  middle  of  the  day  is  above  the  average  for  that  day. 
This  means  that  an  appreciable  draw  will  be  placed  on  the  water  supply  facilities  for 
a  number  of  consecutive  hours  in  the  middle  of  the  day. 

Also,  more  than  80  percent  of  the  daily  water  use  will  occur  in  the  16-hour  period 
from  6:00  a.  m.  to  10:00  p.  m.    It  is  for  this  reason  tliat  the  average  daily  flow  is  such 
a  poor  design  value  to  consider. 

Summary  of  Water  Demands  •  . 

Two  particular  aspects  of  the  water  use  variations 'dictate  that  the  design  basis  for 
Interstate  safety  rest  areas  should  be  the  maximum  daily  use  rate  with  its  attendent 
maximum  hourly  and  peak  instantaneous  demand  rates.    First,  the  peak  instantaneous 
water  demand  could  occur  on  any  day  of  tlic  year,  even  the  lowest  water  use  day.  In 
fact,  a  single  busload  of  pe  ople  could  exert  this  dcniand  rate  several  times  during  a 
10- or  15-itunute  period.    Second,  Lhc  nuiximuni  daily  water  use  r'xte  or  just  slightly 
less  v.'ill  probably  occur  for  extended  periods  of  days  during  the  S'trnmer  vaction  travel 
period  in  a  pattern  similar  to  that  shown  in  Fig-are  2.    The  maximum  daily  water  use 
rate  establishes  the  required  capacity  of  the  water  supply  source.    This  is  an  important 
design  parameter  because  it  is  anticipated  that  this  demand  rate  or  slightly  less  will 
be  sustained  for  several  days  at  a  time  during  the  high  summer  use  period. 
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Figure  2,  Interstate  rest  area  water  use  variation  (12  buildings). 


The  individual  fixture  water  use  rates  determine  the  pipe  sizes  to  the  particular 
fixture.    The  combination  of  fixture  units  through  the  development  of  the  peak  instanta- 
neous demand  rate  wiil  establish  the  main  supply  pipe  sizes  all  in  accordance  with 
standard  plumbing  design. 

As  previously  mentioned,  the  peak  instantaneous  water  demand  also  will  establish 
the  required  capacity  of  the  supply  pump  for  a  hydro-pneumatic  tank  or  a  booster  pump 
system.    The  hydro-pneumatic  tank  is  the  most  common  installation  of  the  soiety  rest 
area  buildings. 

The  maximum  hourly  water  demand  rate  and  the  rates  during  the  daytime  demand 
period  are  used  in  the  design  of  storage  volumes  or  pump  cycle  times,  as  v/ill  be  dis- 
cussed later. 

\ 

WATER  QUALITY 

The  quality  of  available  water  supply  sources  is  an  extremely  important  considera- 
tion because  it  will  affect  the  design  of  several  other  elements  of  the  water  system. 
This  parameter  of  quality  should  be  considered  very  early  in  the  planning  stage.  The 
quality  of  potential  water  supply  sources  should  be  considered  strongly  in  U\e  safety 
rest  area  site  selection.    People  expect  drinking  water  to  be  biologically  safe,  attrac- 
tive to  the  senses,  soft,  and  nonstaining  as  well  as  noncorrosive  or  non-scale-forming. 
The  public  v/ill  demand  this  type  of  water  and  will  get  it. 

The  basic  criteria  for  water  quality  evaluation  are  the  "Drinking  Water  Standards"  of 
the  U.S.  Public  Health  Service  ill).    These  stanr'ards  are  the  criteria  used  by  most 
government  agencies  and  are  obligatory  for  water  supplies  furnishing  water  to  interstate 
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carriers.  If  not  lc[;;illy  bound,  the  individual  state  hi^liway  agencies  should  certainly 
feci  morally  oblisatcd  to  meet  tJiesc  minimum  standards  for  drinl-an^;  water  along  In- 
terstate rest  areas. 

Water  quality  is  determined  by  tlic  bacteriological,  pliysical,  and  chemicaJ  charac- 
teristics of  Uie  water.    The  first  and  most  important  criterion  to  be  met  is  the  provision 
of  a  bacteriologically  safe  drinking  water.    Well  water  supplies  are  generally  quite  sale, 
and  because  wells  are  the  most  common  water  source  for  tlie  Interstate  safety  rest 
areas,  the  bacteriological  quality  is  usually  no  problem.    However,  it  is  not  a-xiomatic 
that  all  wells  are  bacteriologically  safe,  and  well  supplies  should  be  tested,  not  just 
at  the  time  of  completion  and  start-up,  but  on  a  regular  periodic  basis.    A  montlily 
sample  is  the  minimum  that  should  be  considered.    A  proper  sampling  program  will 
provide  an  adequate  safeguard  for  tliis  aspect  of  drinking  water  quality. 

■  The  physical  quality  of  a  water  supply  is  related  to  the  temperature,  color,  turbidity 
(clarity),  taste,  and  odor.    The  color  and  turbidity  limitations  of  the  "Drinking  Water 
Standards"        are  such  that  tlie  general  public  wiJl  reject  use  of  a  water  long  before 
these  particular  limits  are  readied.    The  excellent  quality  water  supplied  daily  by  the 
municipal  waterworks  industry  has  set  pseudo-standards  of  quality  that  the  public  will 
also  demand  from  the  safety  rest  areas. 

The  taste  and  odor  aspect  of  a  water  is  difficult  to  evaluate  in  a  quantitative  manner, 
because  each  person  has  a  different  sensitivity  to  this  quality.    A  particular  source  of 
problems  is  the  hydrogen  sulphide  odor  (rotten  eggs)  prevalent  in  many  well^supplies. 
This  is  easily  removed  in  water  treatment,  however. 

The  water  temperature  p'ays  an  important  role  in  the  taste  problem.    Many  tastes 
will  not  be  noticeable  when  the  water  is  cold.    For  tliis  reason  it  is  strongly  urged  that 
water  coolers  be  used  when  the  temperature  of  the  water  source  is  high.    A  single  bad 
taste  of  water  can  ruin  an  individual's  good  will  toward  the  rest  area  facilities  and  vista. 

The  third  area  of  tiie  standards  to  be  considered  is  the  limitation  on  certain  chemical 
constituents.    The  limitations  of  permissible  concentrations  of  toxic  materials  such  as 
arsenic,  boron,  and  selenium  must  be  met.   Other  far  more  commonly  found  chemical 
constituents,  the  allowable  concentration,  and  the  effect  of  these  constituents  are  con- 
sidered in  the  following. 

Iron  and  Manganese 

The  presence  of  iron  and  manganese  can  cause  stains  on  plumbing  fixtures  and  coat- 
ings in  pipes  and  hot  water  heaters,  as  well  as  some  taste  problems.    In  addition,  red 
or,  more  commonly,  yellowish-red  colored  water  will  occur  when  tlie  water  is  exposed 
to  the  atmosphere.    Almost  all  well  w^aters  in  Iowa  and  in  many  other  parts  of  tJie 
country  contain  these  minerals  in  excess  of  the  limits  of  0.3  mg/l. 

Calcium  and  Magnesium 

Hard  water  is  caused  by  calcium  and  magnesium  salts;  although  there  is  no  limit 
on  hardness  per  se,  the  magnesium  level  should  be  below  125  mg/l.    The  calcium  and 
magnesium  salts  in  hard  water  can  cause  deposits  in  pipes,  reducing  their  capacity, 
and  in  hot  water  heaters  particularly. 

The  possible  extent  of  such  coatings  was  well  demonstrated  in  an  Iowa  rest  area 
building  that  had  an  extr\3mely  hard  water  supply.    In  that  instance,  a  I'A-in.  drain  pipe 
connected  to  a  urinal  was  coated  to  a  point  where  the  inside  diameter  of  the  pipe  was 
about  the  size  of  a  pencil.    This  had  occurred  within  about  a  year  of  operation.  The 
possible  problems  in  15  or  20  years  of  operation  are  quite  apparent  under  these  cir-  ' 
cunisi:nuTS.    Tlu>  niH'd  to  soften  the  hard  water  is  obvious  in  Uils  instance  in  order  to 
prolong  the  life  of  the  piping  and  fixtures. 

Nitrates 

The  presence  of  nitrates  near  the  45  mg/l  level  can  cause  nitrate-cyanosis  in  infants 
(blue  babies)  if  the  water  is  used  in  formula.    Most  uncontaminated  water  supplies  are 
considerably  below  tliis  limit,  but  it  is  an  important  item  to  consider  in  evaluating  water 
qualiiy  for  rest  areas. 
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Chloridcs-^  "  '  " 

Above  the  level  of  250  nig/l,  particularly  in  conjunction  witli  high  sodium  concentra- 
tions, drinking  waters  may  have  a  salty  taste  to  some  people.  Certain  people  may  also 
experience  a  degree  of  laxative  effect  from  this  type  of  water. 

Sulfates 

Drinking  waters  with  a  sulfate  concentration  above  250  mg/l  will  produce  a  laxative 
effect  on  most  people,  particularly  if  the  sulfate  is  combined  with  a  high  magnesium 
concentration  (epsom  salts).    The  presence  of  high  total  dissolved  mineral  content  also 
promotes  this  laxative  effect. 

Many  communities  in  the  United  States  have  water  supplies  that  exceed  tlicse  sulfate 
concentration  limits  and  the  inhabitants  become  acclimated  to  the  water.    The  accli- 
matizing process  can  be  discomforting  under  normal  domestic  conditions.    The  travel- 
ing public  does  not  have  the  time  to  beconie  acclimated  and  tlie  laxative  effect  on  a 
traveling  family  could  be  completely  disastrous.    Rest  areas  could  not  be  spaced 
closely  enough. 

■  '    WATER  SYSTEMS 

Sources 

There  are  three  primary  soi;rces  of  water  for  the  Interstate  safety  rest  areas.  The 
first  and  probably  the  most  desirable,  if  close  enough,  is  a  municipal  supply.  The 
capital  and  maintanance  costs  involved  with  water  supply  and  treatment  for  a  rest  area 
building  could  pay  for  appreciable  pipe  line  construction  from  nearby  communities.  In 
any  case,  this  is  a  first  consideration  v/hen  investigating  water  supply  sources. 

The  second  and  by  far  the  most  commonly  used  water  supply  source  is  wells.  There 
are  relatively  few  areas  in  the  United  States  where  a  well  supply  cannot  be  developed. 
The  water  quality  from  well  supplies,  however,  can  sometimes  be  less  than  desirable. 

The  third  possible  source  is  surface  water  such  as  a  river  or  lake.    Because  of 
exposure  to  the  atmosphere  and  the  elements,  such  water  supplies  can  be  extremely 
variable  in  quality.    They  are  always  subject  to  pollution,  and  treatment  will  always 
ybe  needed:  •  Chlorination  is  the  very  minimuni  treatment  possible.    As  such,  a  surface 
'supply  will  present  many  more  operational  and  maintenance  problems  than  a  well  supply 
for  small  installations.    Surface  water  sources  should  be  avoided  if  at  all  possible. 

Water  Treatment 

The  wide  variation  in  water  quality  that  can  be  expected  across  the  country  means 
that  a  single  series  of  treatment  operations  will  not  be  satisfactory  for  every  water 
supply.    The  quantity  of  water  required  will  also  play  an  important  role  in  tlie  treat- 
ment process  selection.   In  fact,  tlie  relatively  small  size  of  the  rest  area  water  sys- 
tems creates  problems  in  this  respect.    The  water  systems  are  larger  than  the  single- 
family  size  but  considerably  smaller  than  most  municipal  systems,  both  sizes  of  which 
have  treatment  processes  and  equipment  commonly  available.    Because  so  many  of  the 
water  sources  are  wells,  the  following  comments  are  intended  solely  for  a  v/ell  supply 
source.  ^ 

Iron  and  Manganese —With  relatively  few  exceptions,  iron  and  manganese  removal 
for  well  water  supplies  will  be  needed.    No  one  treatment  method  is  satisfactory  for 
all  iron-  and  manganese-bearing  waters.   The  soft,  low  pH  waters  of  the  southern 
and  southeastern  states  will  require  entirely  different  treatment  from  the  hard,  neutral, 
or  alkaline  waters  common  in  the  midwestern  and  western  states.    The  basic  process 
reconimendcd  for  the  Iowa  watrr  supplies  was  pressure  aeration  followed  by  pressure 
sand  filtration.    Provision  for  pH  adjustment  or  chlorination  in  a  few  well 'supplies  was 
also  recommended.    Even  then,  there  were  some  well  supplies  in  the  state  with  ex- 
cessive carbon  dioxide  that  were  not  suitable  for  this  basic  and  simple  process. 

The  iron  and  manganese  problem  occur  most  commonly  when  there  is  a  need  for 
relatively  large  storage  of  the  water  due  to  hydraulic  capacity  limitations.    V/hen  the 


26 


lron-bcarin(];  water  is  exposed  to  the  air,  the  iron  or  man[;ancse  is  oxidized,  which 
leads  to  the  yellow  color  and  turbidity  of  the  water.    This  will  be  a  problem  in  Iowa, 
where  large  10,000-gaJ  storage  tanks  are  being  installed  with  no  provision  for  iron  and 
manganese  removal. 

Waters  that  have  iron  and  manganese  only  slightly  above  the  limits  can  often  be 
treated  with  phosphate  compounds.  These  compounds  can  prevent  the  oxidation  of  tlie  . 
iron  or  manganese  and  tJius  prevent  Uic  color  and  stain  problem. 

Softening— As  witli  iron  and  manganese  removal,  the  need  for  softening  will  vary. 
The  tendency  toward  corrosion  or  scale  formation  is  directly  related  to  the  hardness 
of  the  water  through  Uie  calcium  content.    The  treatment  process,  then,  becomes  quite 
important  in  adjusting  the  characteristic  of  tlie  water  to  a  non-scale-forming  or  non- 
corrosive  water. 

There  are  situations  where  the  need  to  soften  is  quite  apparent,  as  in  the  case  pre- 
viously mentioned.  Most  water  supplies  will  not  be  this  hard,  however.  Altliough  this 
limit  is  somewhat  arbitrary,  when  water  supplies  are  harder  than  200  mg/l  of  CaCOa, 
softening  should  be  seriously  considered. 

Common  commercial  cation  exchange  units  can  be  used  to  soften  the  water  supplies 
in  most  cases.    These  units  are  cation  exchangers  on  the  sodium  cycle  (zeolite  soften- 
ing).   The  reduced  maintenance  costs  and  increased  life  of  the  facility  fixtures  and 
plumbing  can  pay  for  the  extra  cost  of  water  softening  many  times  over,  particularly 
as  the  hardness  of  the  water  increases. 

A  subtle  but  important  benefit  which  can  often  be  obtained  in  the  water  so'ftening 
process  is  that  the  cation  exchange  resins  will  also  remove  iron  aad  manganese.  In 
fact,  these  are  two  elements  which  tend  to  foul  the  resins  if  too  much  iron  and  manga- 
nese removal  is  attempted.    However,  for  those  waters  where  the  iron  and  manganese 
level  is  only  slightly  above  the  recommended  limits,  a  softening  unit  can  provide  the 
needed  treatment  in  one  step. 

Sulfate  Removal — The  following  comments  about  sulfate  removal  are  also  generally 
applicable  to  chloride  and  nitrate  removal,  all  of  which  are  extremely  difficult. 

One  available  method  for  sulfate  removal  is  complete  demineralization  of  the  water, 
together  with  blending  of  a  portion  of  the  untreated  water  to  provide  some  taste  in  the 
drinking  water  because  demineralized  water  is  not  palrtable.    The  only  water  use  re- 
quiring such  treatment  w'ould  be  the  supply  to  the  drinking  water  fountains,  and  thus 
the  quantities  involved  are  small.    The  demineralization  process  is  expensive  and  re- 
quires periodic  regeneration  of  resin  beds  with  strong  acids  and  strong  caustics.  It 
is  not  a  simple  process  to  consider  and  should  be  avoided  if  at  all  possible. 

A  second  possibility  for  sulfate  removal  is  treatment  by  reverse  osmosis.    This  is 
one  of  the  methods  being  proposed  and  under  study  for  desalting  sea  water.  Again, 
both  the  first  cost  and  the  operational  costs  are  high.    This  process  is  currently  in 
use  and  under  study  by  the  Iowa  State  Highway  Commission;  it  is  hoped  that  some  re- 
sults will  be  available  in  the  near  future. 

In  this  writer's  opinion,  ii  the  magnesium  removal  is  provided  by  softening  the  rest 
area  water  supplies,  the  problem  will  be  greatly  alleviated  even  if  the  sulfate  concen- 
tration is  somewhat  above  that  outlined  in  the  "Drinking  Water  Standards"  (11). 

Provisions  for  Water  Pressure 

V 

There  are  three  general  methods  of  providing  the  required  water  pressure  for 
operation  of  the  rest  area  facilities.    The  first  to  consider  would  be  elevated  water 
storage,  either  tank  or  standpipe  typo.    This  system  has  the  advantage  of  easily  pro- 
viding water  for  the  variable  and  peak-type  water  demands  tliat  exist  in  tlic  rest  area 
facilities.    The  primary  disadvantage  is  tlie  initial  cost  wlicrc  relatively  flat  terrain 
is  encountered.    Freezing  problems  may  also  occur  during  tlic  low  demand  periods 
in  thewinter  months.    Tlie  freezing  problems  can  be  handled  by  judicious  operating 
procedures.    For  example,  only  a  portion  of  the  storage  volume  available  could  be 
used  during  low  demand  periods  to  insure  adequate  turnover  of  the  stored  water  to 
prevent  freezing.    The  cost  problem  in  flat  terrain  still  remains.   UTiere  the  terrain 
is  favorable,  i.  e.,  a  hill  40  to  50  ft  or  more  above  the  rest  area  buildings,  this  type  of 
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pressure  supply  is  reconuuoiided  over  all  otiicrs,  particularly  when  the  rest  area 
.  buildings  arc  in  a  pair  and  ean  be  combined  into  one  water  system. 

There  are  a  number  of  design  possibilities  for  elevated  storage,  such  as  architec- 
tural treatment  for  aesthetics  and  incorporation  into  uses  such  as  lookout  towers,  .This 
is  an  area  where  some  very  original  and  creative  designing  is  possible.  Whenever 
possible,  the  provision  of  elevated  storage  should  be  considered  as  the  first  alternative 
to  provide  water  pressure.    In  fact,  this  could  and  should  be  incorporated  into  the 
planning  process  of  site  selection. 

The  second  possibility  is  booster  pumps  used  in  parallel  to  provide  the  water  pres- 
sure required  with  only  nominal  storage  for  pump  suction  purposes.    This  type  of 
pressure  system  is  well -suited  to  a  fairly  uniform  water  demand  with  only  occasional 
periods  of  high  usage.    This  is  not  the  type  of  v/ater  demand  experienced  at  the  rest 
areas,  and  thus  tJiis  type  of  direct  booster  pumping  system  is  not  applicable. 

The  third  possibility  is  a  hydro-pneumatic  tank  system,  which  is  the  system  pres- 
ently used  in  most  rest  area  facilities.    Although  not  as  well-suited  to  widely  varying 
demand  rates  as  is  elevated  storage,  a  properly  designed  hydro-pneumatic  s^-stem 
will  function  very  satisfactorily.    A  common  misconception  about  the  hydro-pneumatic 
tank  is  that  it  provides  water  storage.    It  does  not.    The  primary  purpose  of  a  hydro- 
pneumatic  tank  is  to  provide  water  pressure  between  certain  limits,  commonly  40  to 
60  pounds  per  square  inch  (psi).    The  ability  of  a  hydro-pneumatic  system  to  meet  the 
peak  water  demands  is  dependent  solely  on  the  capacity  of  the  pump  supplying  the  hydro- 
pneumatic  tank.    This  pump  should  be  equal  in  capacity  to  the  peak  instantaneous  de- 
mand rate  in  order  to  insure  proper  use  of  all  the  fixtures. 

The  total  tank  volume  required  is  determined  by  the  number  of  pump  cycles  that 
can  be  tolerated  during  the  maximum  hourly  water  use  period.    The  maximum  recom- 
mended number  of  pump  cycles  per  hour  varies  from  two  to  ten  depending  on  the  guide- 
lines used  and  on  tlie  degree  of  reliability  required.    Ten  cycles  per  hour  is  the  most 
common  recommendation  for  the  normal  1300  rpm  pump  motor.    The  number  of  cycles 
per  hour  is  reduced  as  the  horsepower  and/or  the  speed  of  the  electric  motor  increases. 

As  shown  in  Figure  2,  the  water  demand  rate  for  the  period  from  about  10:00  a.  m. 
to  3:00  p.  m.  is  sustained  only. slightly  below  the  maximum  hourly  demand  rate.  The 
commonly  used  submersible  well  pump  motors  generally  operate  at  3600  rpm.    In  view 
•>f  this  it  is  recommended  that,  when  a  Vvcll  pump  supplies  a  hydro-pneumatic  tank 
direcQy,  the  number  of  pump  cycles  per  hour  be  limited  to  five.    However,  when 
booster  pumps  (which  operate  at  1800  rpm)  supply  the  hydro-pneumatic  tank,  Uie  number 
of  pump  cycles  per  hour  can  be  increased  to  ten. 

On  this  basis,  the  pump  supplying  the  hydro-pneumatic  tank  for  the  lovv'a  rest  area 
buildings  should  be  capable  of  meeting  the  peak  instantaneous  demand  of  60  gpm  pre- 
viously determined.    Likewise,  for  a  maximum  hourly  demand  rate  of  30  gpm  pre- 
viously determined,  the  total  volume  of  the  hydro-pneumatic  tank  should  be  360  gal  for 
an  1800-rpm  booster  pump.    The  tank  would  need  to  be  720  gal  if  a  3600-rpm  well 
pump  is  used.    Both  of  these  volumes  are  based  on  using  the  40- to  60-psi  operating 
range. 

The  maximum  possible  volume  of  the  hydro-pneumatic  tank  used  per  cycle  when 
operating  at  the  40- to  60-psi  range  is  27  percent,  if  the  tank  is  27  percent  full  at  60 
psi  and  empty  at  40  psi.    Thi3  is  not  particularly  satisfactory  in  practice,  and  generally 
the  hydro-pneumatic  tank  would  be  operated  so  that  the  tank  is  30  percent  full  of  water 
at  60  psi  and  5  percent  full  at  40  psi,  thus  allowing  some  safety  factor. 

In  order  for  tlie  hydro-pneumatic  system  to  function  properly,  controls  should  be 
provided  to  add  or  vent  air  as  required  and  thus  maintain  Uie  proper  air-water  ratio 
in  the  tank.  ' 

Operation  and  Maintenance 

One  of  the  most  important  features  that  must  be  designed  into  rest  area  water  sys- 
tems is  simplicity  of  operation.    It  is  important  that  all  of  the  equipment  and  treat- 
ment processes  selected  be  simple,  automatic,  and  essentially  free  of  the  "human 
element"  The  desired  water  system  design  and  equipment  should  produce  excellent 
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quality  water  satisfactory  to  all  people,  even  when  the  system  and  equipment  is  im- 
properly operated  and  not  maintained.    This  is  somewhat  of  a  Herculean  task  and  not 
a  design  problem  for  the  novice.   Qualified  expert  desi^jn  advice  is  needed.    The  prob- 
lems of  the  small  water  system  arc  practically  as  complex  as  the  much  larger  munici- 
pal and  industrial  water  systems. 

The  operation  and  maintenance  of  these  water  supply  systems  at  scattered  I'^mtions 
throughout  each  state  will  be  difficult.    Just  the  problem  of  spare  parts  for  30  or  -lO 
well  pumps,  each  sliglitly  different,  is  unpleasant  to  contemplate.    Multiply  this  prob- 
lem by  the  five  to  ten  major  components  of  each  water  system  and  a  real  nightmare 
could  occur. 

The  need  for  standard  design  water  systems  is  apparent.    Yet,  as  was  pointed  out 
earlier,  each  water  supply  source  will  have  different  quality  and  quantity  aspects. 
Nevertheless,  it  is  possible  to  standardize  many  of  the  major  components  of  the  water 
systems.    For  successful  operation,  the  rest  area  water  systems  must  have  a  high 
degree  of  interchangeability  of  all  elements.    This  may  mean  a  limited  degree  of  over- 
design  in  tlie  case  of  some  installations. 

In  Iowa  higlily  standardized  water  systems  have  been  recommended  and  partially 
implemented,  particularly  the  hydraulic  components  such  as  well  pumps,  booster 
pumps,  and  hydro-pneumatic  tanks.    This  is  further  outlined  in  the  Appendix  and  is 
a  major  item  of'design  consideration. 

A  second  item  which  should  be  obvious,  but  is  neglected  in 'many  designs,  is  the 
provision  of  adequate  space  for  the  equipment  needed.    It  v/ill  be  impossible  to  properly 
operate  and  maintain  the  water  system  equipment  if  too  little  space  is  allowed. 

BASIC  DESIGN  RECOMMENDATIONS 

1.  Because  the  rest  area  facilities  are  a  water  supply  service  to  the  public,  the 
water  supply  capacity  and  water  quality  should  be  an  important  and  early  factor  in 
planning  the  rest  area  facility.    It  is  strongly  urged  that  the  exploration  for  the  v/ater 
source  be  completed  before  final  site  selection  is  made.    Many  operational  problems 
can  thus  be  prevented. 

2.  Owing  to  the  expense  involved  with  wells  and  water  treatment  processes,  it  would 
be  desirable  to  use  connections  to  municipal  water  supplies  whenever  possible. 

*\  3.'  To  reduce  the  overall  costs  of  the  water  systems  and  to  increase  the  treatment 

process  unit  capacities  to  more  desirable  levels,  the  water  systems  of  the  rest  area 
buildings,  if  in  pairs  as  in  Iowa,  should  be  combined  whenever  possible. 

4.  Whenever  the  topography  is  favorable,  elevated  storage  should  be  used  to  supply 
water  pressure. 

5.  The  water  systems  should  be  capable  of  supplying  the  estimated  peak  instanta- 
neous water  use  rate  for  the_  required  short  durations. 

6.  Because  the  water  use  rate  during  the  midday  hours  is  often  near  the  maximum 
hourly  use  rate,  the  essential  elements  of  the  system  should  be  capable  of  sustained 
operation  at  or  near  the  maximum  hourly  demand  rate. 

7.  The  capacity  of  the  water  supply  source  should  be  at  least  equal  to  the  estimated 
maximum  daily  water  use  rate. 

8c   The  maintenance  and  operational  problems  involved  with  the  number  of  different 
water  systems  in  each  btate  is  staggering  to  contemplate.   As  discussed  earlier,  a 
high  degree  of  standardization  of  all  elements  is  essential.    This  is  often  difficult  to 
attain  under  the  bid  procedure  limitations  of  public  agencies,  but  the  potential  savings 
to  the  public  far  outwoigl^  the  bidding  problems. 

9.   A  second  area  of  maintenance  and  operation  to  be  considered  is  the  personnel 
involved  and  management  organization.    The  problems  will  be  quite  different  from 
tliose  previously  encountered  by  highway  personnel.    A  staff  either  within  the  existing 
organizations  or  separate   trained  and  educated  in  this  area  of  engineering,  may  be 
needed  for  successful  operation  and  maintenance  of  the  rest  area  facilities. 
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The  following  material  is  included  to  demonstrate  that  standardized  designs  are 
possible  and  feasible.    The  following  water  system  schemes  were  recommended  to  the 
Iowa  State  Highway  Commission  and  have  been  partially  implemented,  with  other  por- 
tions of  the  schemes  to  follow. 

The  main  body  of  this  paper  has  shown  the  development  of  the  various  demand  rates 
for  the  Iowa  rest  area  buildings.    These  are  shown  in  Table  2.    Most  of  the  well  water 
supplies  in  Iowa  will  require  iron  and  manganese  removal  and  softening.    The  develop- 
ment of  the  proposed  water  schemes  is  glided  by.  these  two  treatment  processes,  if 


The  following  schemes  are  based  on  use  of  a  hydro-pneumatic  tank  system  to  pro- 
vide pressure;  however,  the  schemes  can  be  easily  adapted  for  use  of  elevated  storage 
where  the  topography  allows. 

Proposed  Water  System  Schemes 

The  possible  arrangement  of  the  water  systems  is  quite  varied  depending  on  well 
capacity  available,  treatment  required  (i.  e.,  softening  ojily  or  iron  removal  plus  soften 
ing),  and  whether  or  not  the  water  systems  of  the  rest  area  building  pairs  can  be  com- 
bined.   The  following  schemes  take  into  account  the  wide  variation  possible  in  each  of 
the  three  variables. 

Scheme  A-1— This  scheme  fits  the  following  situation:  (a)  well  capacity  is  60  gpm 
or  more;  (b)  softening  is  the  only  treatment  required;  and  (c)  each  building  water,  sys- 
tem is  separate.    In  this  sche  ne  the  well  pump  would  discharge  through. the  softening 
unit  into  two  360-gal  hydro-pneumatic  tanks.    This  is  the  simplest  and  most  inexpen- 
sive system.    However,  it  fits  a  situation  found  infrequently  in  Iowa,  because  most 
well  waters  require  iron  removal. 

Schen-e  A-2— The  following  situation  is  applicable  for  this  scheme:  (a)  well  capacity 
is  about  30  gpm;  (b)  softening  is  the  only  treatment  needed;  and  (c)  each  building  water 
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system  is  separate.    The  system  arran[;c- 
nicnt  would  have  the  well  pump  discharging 
through  the  softening  unit  into  an  inter- 
meldiatc  storage  of  1000-gal  capacity.  A 
60-gpm  booster  pump  then  v/ouJd  take  suc- 
tion from  the  intermediate  storage  and 
discharge  into  one  3G0  gal  hydro-pneumatic 
tank.    As  can  be  seen,  this  system  is  quite 
similar  to  Scheme  A-1. 

Scheme  A-3— This  scheme  is  identical 
to  Scheme  A-1  except  that  the  well  capacity 
is  now  about  15  gpm  (the  estimated  ma_xi- 
mum  daily  demand)  and  Uie  intermediate 
storage  volume  required  is  3600  gal. 
Scheme  A-4-This  scheme  is  identical  to  Scheme  A-1,  except  tliat  the  well  capacity 
is  60  gpm  asd  two  60-gpm  booster  pumps,  one  for  each  building,  take  suction  from  the 
1000-gal  intermediate  storage.    In  other  words,  the  two  building  water  systems  are 
combined. 

Scheme  A-5— In  this  scheme  the  two  building  water  systems  are  again  combined  with 
a  well  capacity  of  30  gpm  and  7200  gal  intermediate  storage  is  required.    The  scheme 
is  identical  to  Scheme  A-4  except  for  the  intermediate  storage  volume. 

The  A-series  of  sche"mes  can  be  further  compressed  by  providing  an  intermediate 
storage  volume  of  7200  gal  minimum  whenever  intermediate  storage  is  required.  This 
allows  development  of  only  two  basic  plans  when  only  softening  of  ti\e  water  is  required: 

Plan  A— In  this  plan,  (a)  well  capacity  is  60  gpm,  (b)  each  building  water  system  is 
separate,  and  (c)  the  well  pump  discharges  through  the  softening  unit  into  two  360-gal 
hydro-pneumatic  tanks. 

Plan  AA— In  this  plan,  (a)  intermediate  storage  is  7200-gal  capacity;  (b)  well  capacity 
is  30  gpm  zud  the  sides  are  combined,  or  the  well  capacity  is  15  gpm  and  the  sides  are 
separate  (note  that  there  is  no  advantage  to  having  a  well  capacity  greater  than  30  gpm 
in  this  case);;  (c)  the  vv'ell  pump  discharges  through  the  softening  unit  into  the  interme- 
diate storage;  (d)  booster  pumps  of  60-gpm  capacity,  either  one  or  two,  are  provided; 
and  (e)  the  booster  pumps  take  suction  from  the  intermediate  storage  and  discharge  in- 
to 360-gal  hjdro-pneumatic  tanks,  one  per  side. 

The  folIo'SA'ing  B-series  of  schemes  can  be  organized  into  a  similar  pattern  when 
iron  and  manganese  removal  is  required  in  addition  to  softening.    There  is  one  addi- 
tional restriction  to  be  considered  when  iron  and  manganese  removal  is  required.  The 
additional  limitation  is  that  a  minimum  time  period  for  filter  run  of  about  3  hours  is 
required  to  prevent  the  "flush>-out"  from  the  filters  of  the  iron  and  manganese  that  has 
previously  been  removed.    The  flushing  effect  would  occur  under  a  frequent  start-stop 
condition;  Oiais  there  is  no  Scheme  B-1  comparable  to  the  Scheme  A-1.    Because  of  this 
limitation,  tlae  intermediate  storage  volume  must  be  larger  than  the  comparable  A- 
series  schemes. 

Scheme  B-2— In  this  scheme  the  following  is  applicable:  (a)  well  capacity  is  30  gpm; 
(b)  iron,  ma/nganese,  and  softening  treatment  are  needed;  (c)  each  building  water  sys- 
tem is  separate;  (d)  the  booster  pump  is  60-gpm  capacity;  (e)  intermediate  storage 
volume  is  7200  gal,  dictated  on  minimum  filter  run  length,  assuming  three-fourths  of 
the  storage  volume  is  used  in  the  operational  cycle;  (f)  the  well  pump  discliargcs  through 
the  li'Dn  ;uul  iii;tii''.anf\';t'  rnuova!  unit  into  the  .softcnini;  unit  and  In  turn  iiUo  the  IiiI^lm-- 
lucdiate  st«ir;if.e;  antl  ([■,)  Ihi-  ljucxUcr  ijump  takoo  suction  from  tliu  intermediate  storage 
and  discharj^os  into  a  3G0-g.il  liydro-pneumatic  tank. 

Scheme  B-3— This  is  identical  to  Scheme  B-2  except  that  the  well  capacity  is  15  gpm 
and  the  intermediate  storage  volume  of  7200  gal  is  dictated  by  the  need  to  meet  the 
water  demands  and  not  by  the  minimum  filter  run  lengths.    Thus  there  is  no  advantage 
to  having  the  well  capacity  greater  than  15  gpm  if  the  building  water  systems  are  sep- 
arate and  iron  and  manganese  removal  is  required. 
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TABLE  2 

ESTIMATKD  WATER  DEMANDS  FOn  IOWA 
INTERSTATE  SAreTY  REST  AREA  DUlLniNCS 

Flow  Rate  Flow  Rate 

Peak  Instantajncoua                 60  86,-iOO 

Ma-'^inium  hourly                     30  43,200 

Minimum  daiSy                       .15  21,600 

Average  daily                           4  5,760 

^O^IIorii  per  day. 
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Scheme  B-4--This  is  identical  to  Sclicinc  D-2  except  tiiat  the  well  capacity  is  GO  gpm 
ancTtiie  building  water  systems  are  combined.     The  intermediate  storage  volume  of 
7200  gal  is  again  dictated  by  tlic  need  to  havea  mi-nimum  3-hour  filter  operational  run. 
■    Scheme  B-5— This  is  identical  to  Scheme  D-2  except  that  Uie  building  water  systems 
are  combined  and  the  7200-gal  intermediate  storage  volume  is  dictated  by  ttic  need  to 
meet  the  water  demand. 

It  is  interesting  and  unusual  that  tlie  B-series  of  schemes  is  essentially  identical. 
As  can  be  seen,  there  is  no  advantage  to  having  the  well  capacity  greater  than  30  gpm 
if  the  building  v/ator  systems  are  combined  or  greater  than  15  gpm  if  separate.  In 
fact,  there  is  a  disadvantage  of  larger  capacity  wells  in  that  the  treatment  units  would 
have  to  be  larger  and  more  expensive. 

The  B-series  can  be  reduced  to  one  plan  which  is  very  similar  to  Plan  AA: 

Plan  B— In  this  plan,  (a)  intermediate  storage  volume  is  7200  gal;  (b)  well  capacity 
is  30  gpm  and  tiic  water  systems  are  combined,  or  the  well  capacity  is  15  gpm  and  tlic 
water  systems  are  separate;  (c)  the  well  pump  discharges  Uirough  the  iron  and  manga- 
nese removal  unit  into  Uie  softening  unit  and  then  into  the  intermediate  storage;  (d) 
booster  pumps  of  CO-gpm  capacity,  either  one  or  two,  are  provided;  and  (e)  the  booster 
pumps  take  suction  from  U\c  intermediate  storage  and  discharge  into  360-gal  hydro- 
pneumatic  tanks,  one  per  side.  •  , 

At  this  point,  there  are  really  only  two  basic  plans,  Plan  A  and  Plan  B,  since  Plan 
AA  is  only  a  special  case  of  Plan  B  Vvhere  iron  and  manganese  removal  is  not  required. 
These  two  plans  will  cover  quite  a  wide  variety  of  possible  well  capacities  and  water 
qualities.    The  advantages  and  disadvantages  of  these  plans  are  summarized  below. 
The  plans  are  shown  schematically  in  Figure  3. 
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Figure  3.  Ek:sic  waf  3r  systems. 
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Advantages 

1.  Well  pumps  arc  used  in  only  tlirce  capacities— 60,  30,  and  15  gpni;  the  majority 
will  fall  into  the  30-gpm  category, 

2.  The  intermediate  storage  volume  of  7200  gal  is  identical  in  all  cases. 

3.  The  booster  pumps  of  60-gpm  capacity  used  will  all  be  identical. 

4.  The  hydro-pneumatic  tanks  will  all  be  the  same  size,  360  gal,  installed  either 
singly  or  in  pairs  to  meet  tlie  various  situations. 

5.  A  high  degree  of  standardization  can  be  achieved  in  well  pumps,  booster  pumps, 
hydro-pnfumatic  tanks,  treatment  units,  and  controls. 

6.  When  the  building  water  systems  are  combined,  the  piping  can  be  easily  arranged 
to  serve  both  sides  from  one  booster  pump,  thus  increasing  the  relabilityof  the  service. 

7.  V/here  the  topography  is  favorable,  the  intermediate  storage  should  be  elevated 
storage,  thus  eliminating  the  booster  pumps  and  the  hydro-pneumatic  tanks. 

8.  The  use  of  intermediate  storage  provides  a  limited  source  of  fire-fighting  water. 

Disadvantages 

1.  In  the  case  where  no  iron  removal  is  needed,  the  intermediate  storage  is  over- 
sized to  some  exient.    However,  the  number  of  cases  where  iron  removal  will  not  be 
needed  in  Iowa  will  be  in  the  minority.    The  relative  cost  of  this- oversized  segment  is 
quite  low. 

2.  There  may  be  occasions  when  chlorination  could  be  required  since  the  water  will 
be  exposed  to  the  atmosphere  before  use  and  the  potential  for  contamination  is  increased. 
With  proper  design,  this  need  will  be  rather  rare. 
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CISIERiJS  FOR  V7ATER  SUPPLIES 
Montana  State-  Board  of  Health 
Division  of  Environmental  Sanitation 


Circular  No.  IT 


V/ater  which  is  to  be  used  for  drinking  sjid  various 
household  and  family  purposes  may  "be  satisfactorily  stored 
if  the  proper  provisions  are  made.    The  purpose  of  this 
circular  is  to  guide  those  who  find  this  method  of  provid- 
ing a  water  supply  necessary.    There  are  localities  in 
Montana  in  which  no  satisfactory  well  waters  are  to  be 
found  and  cisterns  appear  to  be  the  only  means  available 
by  which  an  adequate  and  satisfactory  water  supply  can  be' 
provided. 

The  circular  discusses  the  proper  location,  con- 
stru.ction  and  operation  of  cisterns;  the  sources  of  water 
for  filling  them,  how  such  waters  should  be  handled  between 
the  source  and  the  cisteim,  and  how  water  may  be  dispensed 
in  a  public  place  such  as  a  school.'  * 
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Cisterns  for  Water  Supplies 

A  discussion  of  the  sanitary  featin-es  of  cisterns  which  may  he  built  for  use 
at  rural  schools  and  homes . 

Location 

The  best  loca.tioii  for  the  cistern  is  near  the  building^  on  well-drained  land 
and  at  least  100  feet  from  any  privy cesspool  or  stable.    Any  sewers  located  with- 
in 50  feet  of  the  cistern  should  be  of  iron  or  other  watertight  construction. 

Construction 

Size  and  Shape;    Whether  the  cistern  be  rectangular  or  roujid  is  not  a  matter  of 
sanitary  significance.    More  capacity  with  the  same  amount  of  concrete  is  obtained 
with  a  round  cistern.     The  rectangular  cistern  is  probably  more  easily  built  be- 
cause of  the  ease  with  which  the  forirs  are  placed. 

The  size  to  be  built  will  depend  upon  the  number  of  people  to  be  supplied,, 
the  amount  of  water  each  person  uses  and  the  length  of  time  between  fillings » 
Suppose  that  each  of  5  people  use  20  gallons  each  day  and  that  there  will  be  four 
raonths  bet^-.'-een  fillings :  • 

5  X  20  X  120  days  =  12^,000  gallons 

12,000  giallons  divided  by  7-5  =  I6OO  cubic  feet 

(1  cubic  foot  of  water  is  equal  to  approximate ].y  Ti"  gallons) 

Table  No.  1  gives  capacities  in  gallons  of  square  and  round  cisterns  of  various 
sizes  with  varying  depths  of  water. 

Material;  Concrete  is  the  best  material  to  use.  Brick  is  acceptable  if  laid  with 
cement  mortar  and  covered  with  a  watertight  coating  of  concrete.  The  cistern  must 
be  watertight  throughout  to  prevent  leakage  and  waste  of  the  stored  water  and  also 
to  eliminate  8.ny  chance  of  seepage  entering  the  cistern  from  the  surrounding  ground. 

Design  of  Top;    The  top  should  be  built  of  watertight  material^  best  of  concrete, 
with  protected  openings  for  entrance  and  for  any  pump  vrhich,  mtxy  be  installed.  Pro- 
tection against  water  or  contaminating  material  entering  through  the  manhole  is 
attained  by  means  of  a  sill  not  less  than  three  inches  high  cmd  two  inches  thick 
built  around  the  opening.    This  sill  should  he  of  concrete  also_,  smd  poured  at  the 
same  time  as  "the  top  so  as  to  obtain  a  watertight  job.    The  lid  for  this  openirg  is 
then  made  of  concrete  or  of  wood  covered  with  sheet  metal.     (See  Fig.  1  and  Fig.  M). 

If  a  hand  pum.p  is  installed  on  the  top  of  the  cistern,  it  should  be  over  an 
opening  which  is  also  protected.    The  means  of  protecting  this  opening  is  shovm 
in  Figure  2. 

This  illustrates  how  a  metal  collar  is  placed  through  the  top,  large  enough 
to  allow  the  jjump  cylinder  to  pass  and  extending  upward  to  fit  snugly  into  the 
base  or  "foot"  of  the  pump.    The  pump  is  to  be  boH.ted  to  the  cistern  top  with  bolts 
set  jji  the  concrete  when  poured.    Note  how  the  pump  is  set  on  a  raised  base  formed 
in  the  cistern  top. 


35 


-2- 


The  top  of  the  cistern  must  fit  tightly  against  the  top  of  the  side  walls  and 
be  watertight  at  that  point  of  contact.    If  the  \mlls  and  top  are  poured  at  the  same 
time,  this  will  insure  a  tight  joint. 

If  the  pump  is  located  in  the  building  adjacent  to  the  cistern,  the  suction 
pipe  vrill  enter  the  side  vrall.    There  raust  be  a  tight  fit  where  this  pipe  goes 
through  the  side  wall  to  prevent  the  entrance  of  any  contaminating  material  at 
that  point.    This  is  shovrn  also  in  Figu.re  2.  ' 

Setting  of  Cistern:    TTie  cistern  should  be  set  in  the  ground  at  an  elevation  that 
brings  the  top  above  ground  level  at  least  six  inches.    If  the  o\mer  desires  to 
bury  the  top  of  the  cistern  where  the  pump  is  located  in  an  adjacent  building_f  the  ' 
sills  of  the  manhole  or  entrance  must  be  extended  to  provide  a  top  which  is  at  least 
six  inches  above  the  ground  level.  , 

Ventilation:    Cisterns,  as  a  general  rule,  should  be  ventilated.    The  arrangements 
for  this  need  not  be  elaborate,  but  should  be  strong  in  construction  and  should  be 
protected  against  possibilities  of  contamination  of  the  waiter ,    An  iron  pipe,  i±Lree 
or  four  inches  in  diameter,  set  in  the  top  of  the  cistern  v/ith  the  outer  end  turned 
downward  and  screened  makes  a  good  ventilator.    This  type  is  shown  in  Figure  2. 

Drain;    It  is  convenient  to  have  a  drain  pipe  a-nd  a  valve  with  which  to  emipty  the 
cistern,  especially  for  cleaning.    One  is  sho^vm  on  the  sketch  (Fig.  2).    Such  a  drain 
can  be  installed  if  there  is  sufficient  slope  to  the  ground  so  that  the  drain  pipe 
comes  out  to  the  surface,  as  for  instance  on  a  hill  side  or  bank  of  a  nearby  coulee 
or  ravine.    This  pipe  should  slope  slightly  away  from  the  cistern,  and  should  be  at 
least  two  inches  in  diameter.    It  should  be  set  so  that  the  cistern  will  drain  com- 
pletely.   It  should  never  be  connected  to  a  cesspool  or  a  sewer. 

Recommended  Procedure  for  Concrete  Cistern  Construction 

Excavation :    Sufficient  excavation  should  be  made  beneath  the  floor  of  the  struc- 
ture to  allow  for  a  four  or  five -inch  mat  of  well  compacted  pit -run  gravel  to  be 
placed. 

Cement:    The  cement  used  for  this  work  should  be  of  a  standard  brand  of  "Sulphate  ' 
resisting"  Portland  cement  which  has  been  properly  stored  and  protected  against 
dampness .    Cement  that  has  for  any  reason  become  partially,  set  or  contains  lumps  of 
caked  cement  should  not  be  accepted  for  this  work.    Tlie  cement  sack  contains  one 
cubic  foot  of  cement  which  weighs  9^  pounds . 

Sand:    This  fine  aggregate  should  consist  of  a  washed  natural  sand  free  from  clay 
balls,  coal,  cinders  and  organic  matter,  or  any  other  deleterious  substances  and 
should  be  well  graded. 

Gravel;    This  coarse  aggregate  shoul'd  consist  of  a  sound  screened  gravel  or  crushed 
rock,  uncoated  and  well-graded  that  will  be  retained  on  a  screen  having  -^--inch 
round  holes  and  the  material  should  have  a  raaxD.mum  diameter  of  1^  inches. 

Water;     The  mixing  water  should  be  free  from  oil,  acids  and  injurious  amounts  of 
vegetable  matter,  alkalies  or  other  salts  and  should  not  be  used  in  excess  of  six 
gjallons  per  sack  of  cement  including  moisture  in  the  aggregate. 
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Mixing:    The  proportioning  of  the  sand  and  gravel  should  be  done  by  weight  nBasure- 
inents  after  tricil  batches  have  determined  a  suitable  mixture  that  is  workable  and 
plastic  with  a  maximum  of  6  gallons  of  water  per  sack  of  cement.    The  ratio  of  cement, 
sand  and  gravel  should  be  approximately  1  :  2-2  :        and  the  mixing  time  should  be  at 
least  one  minute  after  the  material  has  been  placed  in  the  concrete  mixer.    For  hand 
mixing,  mix  cement  and  sand  dry  on  a  wood  or  steel  platform^  spread  the  mixture  to  a 
uniform  thiclmess_,  then  spread  the  gravel  on  top,  apply  the  necessary  amount  of  water, 
and  turn  with  square  pointed  shovels  to  a  uniform  mixture . 

Reinforcing;    Deformed  reinforcing  iron  2-i^ch  in  diameter  should  be  used  as  shown 

in  Figure  2,  and  spaced  approximately  9  inches  on  centers  both  ways  with  the  reinforc° 

ing  mat  placed  closer  to  the  bottom  surface  of  the  cistern  top. 

The  concrete  mixture  should  be  neither  too  dry  or  too  v^-et  and  should  puddle 
freely  without  segregation. 

Curing;    New  concrete,  which  is  exposed  to  the  air  and  weather,  should  be  protected 
by  a  double  thickness  of  wet  burlap  for  the  first  eighteen  hours.    After  that 
several  inches  of  damp  earth  should  be  used  as  a  protection  for  at  least  four  or  five 
days . 

Source  of  VJater  .  " 


Cisterns  may  be  filled  with  water  from  a  spring,  a  well,  the  house  roof  or  an 
irrigation  ditch. 

Spring  or  Wellt    In  the  case  of  a  spring  or  well,  the  water  will  doubtless  be  hauled, 
in  which  case  it  is  necessary  that  the  original  spring  or  well  be  properly  located  and 
constructed.    (Separate  circulars  concerning  these  s.re  available  from  the  State  Board 
of  Health). 

Provisions  for  Hauling  Water;    It  is  also  highly  important  that  the  container  or  con- 
tainers used  to  bring  the  vrater  to  the  cistern  be  of  proper  construction  and  kept  in 
a  clean  condition  and  used  for  this  purpose  only.    If  a  tank  wagon  or  truck  is  used, 
it  should  be  used  for  hauling  drinking  water  only.    Occasioiially  it  should  be  disinfected 
if  used  constantly.    If  used  on  rare  occasions  only,  it  should  be  disinfected  before 
each  use. 

For  disinfection  of  the  tank,  use  the  ordinary  chlorinated  lime  to  be  found 
usually  in  grocery  and  drug  stores .    For  each  ^00  gallons  capacity  of  tank,  use  at 
least  a  heaping  tablespoon  of  the  powder  made  into  a  thin  paste  or  "slurry"  in  a 
cup  or  bowl.    After  thorougli  mixing  of  the  powder  and  water,  pour  it  into  a  pail 
and  fill  with  water.    Allow  to  settle  for  a  few  minutes  and  pour  off  the  clearer 
water  into  the  tank.    Then  put  in  the  tank  enough  water  to  produce  a  good  splash- 
ing when  the  tank  is  moved  quickly  forward  and  backward  which  can  be  done  by  moving  the 
truck  or  wagon  quickly.    This  action  splashes  the  disinfectant  over  the  sides  and 
all  around  the  walls  of  the  tank.    After  this,  let  the  tank  stand  for  an  hour  or  two, 
drain  off  the  disinfectant  and  rinse  the  tank  with  a  generous  supply  of  clean,  pure 
water.    The  tank  is  then  ready  for  use  for  hauling  water. 

Water  from  House  Roofs;    Hot  often  is  there  a  dependable  source  of  water  from  a  roof 
unless  the  building  or  buildings  v;hich  are  available  for  catching  the  v;-ater  are  large. 
Our  annual  rainfall  is  not  sufficient  to  produce  much  water.     If,  however,  rain  water 
is  used,  a  filter  should  be  built  between  the  roof  and  cistern. 
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Filter:    Such  a  filtei-  should  be  made  of  sand  and  pulverized  charcoal  in  alternate 
l!ayers  and  laid  on  a  gravel  base.     It  raay  be  that  a  filter  for  such  a  purpose  can  be 
purchased  through  the  local  hardv^are  dealer.    Any  filter  should  have  a  siirface  area 
not  less  than  four  square  feet. 

Water  from  Irrig;atio:n  Ditches;     If  vra-ter  is  talien  from  an  irrigation  ditch  it  will 
probably  be  run  frcr^  the  ditch  to  the  cistern  by  gravity.    A  filter  is  a.lways 
desirable  in  such  causes  and  must  usually  be  set  belov  the  ground  elevation.  The 
side  walls  of  tlie  filter  then  should  be  built  up  to  a  few  inches  above  the  ground 
and  the  filter  should  have  a  cover  over  it.    A  pipe  laid  at  the  proper  elevation 
"Will  have  to  be  provided  to  carry  the  water  from  the  filter  to  the  cistern.  VJhere 
this  pipe  enters  the  cistern^,  it  m.ust  be  sealed  tiglitly.  ;  ' 

In  such  cases  too,  the  cistern  top  should  be'  raised  up  so  as  to  be  above  the 
elevation  of  the  surrounding  ground.    In  other  features  the  cistern  construction 
can  be  the  same  as  described  above. 

\Then  water  comers  from  irrigation  ditches^  it  should  be  disinfected  and  a 
separate  circular  of  instructions sent  upon  request,  gives  instructions  for  this. 

Purification  of  Cistern  Water:    Calculate  the  number  of  gallons  of  water  in  the 
cistern.    If  the  cistern  is  square  or  rectangular^  determine  the  area,  in  square  feet, 
multiply  by  the  deptai  of  water  in  feet  and  then  multiply  by  Ti"  to  determine  the 
number  of  gallons. 

2  If  the  cistern  Is  round^  determine  the  area  by  m.ultiplying  the  radius  squared 
(r  )  in  feet  by  3'l^l6.  Ttien  multiply  by  the  depth  of  the  water  in  feet^  and  then 
"^y  Ti"  ■t'O  determine  the  number  of  gallons. 

Example:    For  a  round  cistern  - 

Suppose  the  diameter  is  10  feet.    The  radius  is  then 
5  feet.    The  radius  squared  is  5  ^  5  25. 

25  X  3.1^1-16  =  78.5^4-  square  feet. 

Suppose  the  depth  of  water  is  8  feet. 

78.5^  X  8  =  628.32  cubic  feet. 
628.32  X  7.5  =  ^^712. if  gallons. 

For  other  dimensions  use  the  proper  figures  as  shown  above. . 

The  most  simple  way  to  disinfect  a  cistern  is  by  the  use  of  a  laundry  bleaching 
solution.    One-half  pint  of  laundry  bleach  such  as  Hilex,  Chlorox,  Purex,  etc.  per 
each  1,000  gallons  of  water  is  usually  sufficient  for  treatment.    Other  materials 
such  as  chloride  of  lime  or  high  test  ca].cium  hypochlorite  (liTH  or  Perchloron)  can 
be  used. 

^  pint  liquid  laundry  bleach  =  3  tablespoons  chloride 
of  lir-fje  or  about  1  tablespoon  of  higli  test  hypochlorite. 
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If  chloride  of  lime  or  calcium  h;^Tr)Ochlorite  is  used^  the  follovring  dire6tions 
should  be  followed: 

Break  up  all  lumps  in      small  portion  of  the  powder ^    To  the  measured  quantity 
of  bleaching  povder  add  a  few  drops  of  water,  stir  and  make  a  thick  paste.  This 
operation  can  conveniently  be  carried  out  in  an  ordinary  bowl.    The  paste  is  then 
diluted  with  water  and  this  thinner  paste  should  then  be  poured  into  a  5  or  10  gallon 
pail  of  ^7ater.    Allovr  the  sediment  in  this  solution  to  settle  for  a  few  minutes.  Then 
pour  the  solution  into  the  cistern  and  thoroughly  mix  it  with  the  cistern  water. 
This  can  be  done  with  a  pail  to  which  is  attached  a  rope.    The  pail  can  be  alternately 
filled  vrith  wa,ter  and  emptied  back  into  the  cistern  to  o^ssist  in  properly  mixing^  or 
the  pail  could  be  filled  with  water  and  then  dropped  from  a  convenient  elevation  back 
into  the  cistern  again.    Mixing  can  also  be  done  by  recirculating  the  water  through 
the  pump  and  back  to  the  cistern  by  use  of  a  hose. 

After  thoroughly  mixing  the  chlorine  solution  with  the  cistern  water,  alloir 
the  action  to  continue  for  20  to  30  minutes.    Fill  a  drinking  glass  with  water  from 
the  cistern  and  add  a  few  drops  of  ortho-tolidin  solution.    If  a  slight  yellow  color 
appears  uhen  viewing  the  water  through  the  glass  placed  in  front  of  a  white  sheet 
of  paper ;  then  it  is  certain  that  the  proper  amount  of  bleaching  powder  has  been 
added,    \7hen  this  color  a.ppears^  it  means  that  Ihere  is  an  excess  of  chlorine  in  the 
water  which  will  destroy  germs  of  the  intestina,!  type  in  a  very  fevr  minutes .  time . 
If  no  yellow  color  appears  on  addition  of  the  ortho-tolidin,  then  it  m.ea.ns  that  more 
of  the  chlorine  solution  shou3.d  be  added  to  the  cistern .water .    In  that  event^  add 
a  little  more  of  the  chlorine  solution  and  repeat  the  color  test  with  the  ortho- 
tolidin.     If  this  procedure  is  properly  carried  out_j  there  will  be  no  disagreeable 
odors  8Jid  tastes  left  in  the  water.    This  method  of  v^ater  disinfection  is  perfectly 
safe  and  effective  when  controlled  by  the  ortho-tolidin  test. 

Citizens  of  the  state  desirous  of  using  this  method  of  disinfecting  cistern 
water -may  secure  the  necessary  ortho -tolidin  upon  request  to  the  State  Board  of 
Health. 

Dispensing  Hater  at  the  School  ' 

Common  drinking  cups  are  prohibited  by  la-w.    It  becomes  necessary therefore, 
to  provide  other  means  for  dispensing  drinking  v/ater.    Wliere  plumbing  is  installed^ 
a  drinking  fountain  is  the  best.    The  fountain  stream  should  issue  on  a  slant  and 
the  foimtain  nozzle  must  be  protected  against 'the  drinkers*  lips.    The  larger  plumbing 
companies  furnish  drinking  fountains  of  good  design. 

Cups ;  If  there  is  no  plumbing  in  the  building,  individual  cups  may  well  be  used. 
These  may  be  brouglit  by  each  pupil  and  this  is  satisfactory  provided  the  cups  are 
kept  separate  and  clean.  The  tendency  is  for  the  pupils  to  use  each  other's  cups 
in  which  case  the  purpose  of  the  individual  cup  is.  lost. 

Paper  cups  are  good,  and  are  to.be  recoram.ended.    They  are  economical  when  used 
properly  and  are  not  vrasted. 

The  VJater  Container:    Any  good  stoneware  jar  with  a  self-closing  nickel  faucet  at  the 
bottom  is  acceptable.    This  should  be  set  on  a  shelf  or  table,  wilh  paper  cups  in  a 
dispenser  on  the  v/all  nearby.    A  pail  to  catch  the  drippings  should  be  placed  under 
the  faucet  and  a  clean  pail,  kept  in  a  closed  cupboard  and  only  for  the  purpose, 
should  be  provided  with  v/hich  to  fill  the  container.    A  basJcet  oi-  pail  should  be 
placed  nearby  for  the  used  cups  which  should  be  crushed  by  the  user  v;hen  discarded. 
This  is  a  system  v/hich  is  as  saniUiry  as  can  be  attained. 
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ri<jl.  Pillbox  type  df  lid 
 for  hotchway. 


Fi<^  1"A     Woodar?   plank     pill  box 


n^.  I    or  (  A      Pill  box  typa  of  lid  <x-  cover  for  mcn-VAo\e 

This  iHu5lTcft"G.3  "fha  crose  section   of  the  It^p  of  the  cisfern    ond    shows    how  the  sills 
crr&  made-   and  how   the  cov&r  is  made  cind    set  in  position    (Th<a  cover   may  b&  made 
of  boards   cover&d  wiih  sheet  metal   with  cd^cs  turned  down    over   the   ailla   in  cose  this 
ti(p^  of  cover  is  U3£'d,  ft  should  fcxL  provided  wiih  a  lock  to  hold  jt  in  place.  / 


Su^f^st^d  rrt&ihod  of  buildi.-^  and  mslallin^  innsr 
■forms  wbsre  aR.s-ih  w£A\&  o?  lha  erc^v-ahon  mrva  far  outiiT 
■forms.  Planks  bid 
sides  of  ft^c&Vidiou . 


fis  allows*   hsfp  pn3v«5r»t  caving  <^ 
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GlNfmL  V/li  r  {F  M7/f/^  FORMS 
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{otchw^jy  t^flli  Pillbox 
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£0  ,?5yar 


Metal   Colloi-.-  ■.  • 
rm.oimum  abovs  boss 


Optional  conriGCtion  psnsfciure 
tank"  ard  psv^ar  pump  iPiais^ksKon 


^^D^^  Valve 


pump  m  bosarnerrf.. 

5«^l  wafer  ti^l-ff- 
^  Copper  Scmen^/^ 

ReinforcemaT?"  |rt?n  ,  9'  o-C.boiliwQLj:: 
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CISTERN 
CROSS  "SECTIONAL  VIEW.  FIG.2 

kjote:  no  scale. 


Ti'i^-        Which  '15  not  dra\Nr\  toscala,  is  primcirili^    intcndad   to  illustrate  the  various  impor- 
tant f&cifuras  li&ted  below,  of  a  storage  r&Qarvolr   or  cistern, 
)-  Pill  box  tv/ps  hcftchway  lid. 

2  "Top,  sloping  »n  all  directions  away    from  pump  base. 
5"  Scrtzsnad    vccntibtor.  * 

•4--  Sccffin^   of  hand  pump  on  raised  concrete,  base  ov&r  metal  collar  m  cistern  base-. 

5-  5uct>on  pip«.  where  basement    power  pump  is  us«d. 

6~   LoccXhon     of  dram    pipe    m    >3(i<^ht  depression    in  floor  cff  cistern. 

7"   Reinforcement  iron. 
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originators  and  manufacturers  of  flusiiing  toilets  for  all 
Douglas  DC-8,  Boeing  707,  737  and  747  jet  airliners  and 
world's  largest  suppliers  of  mobile  sanitation  systems  to  the 
recreational  vehicle,  marine  and  hospital  industries 
—  presents  the 
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The  electrically-operated,  recirculating,  self- 
contained,  flushing  toilet  has  performed  millions 
of  times  with  complete  reliability  in  commercial 
jet  aircraft,  trailers,  campers,  boats,  cabins  and 
hospitals. 


The  is  easy  to  operate.  With  a  press 

of  a  button,  a  vigorous,  forceful  flushing  action 
thoroughly  cleans  the  bowl.  Each  flushing 
cycle  is  aut(-  .iatlcaliy  timed. 


The  series  enables  you  to  select  pre- 

cisely the  best  unit  to  meet  your  particular  need. 

Fiberglass,  ABS  plastic  and  stainless  steel  con- 
struction assure  many  years  of  all-weather 
service,  free  from  repair  and  maintenance. 

The  series  all  operate  on:  (1)  12-volt 

battery  or  (2)  conventional  1  lO-volt  AC 
(when  used  with  the  fvlONOVGLT  COMVERTER). 
* 

The  formulation  of  H/IC-IOOO  chemical  is  the 
result  of  more  than  twelve  years  of  research, 
testing  and  proven  dependability  of  Monogram 
Sanitation  Systems  throughout  the  \Nor\d. 

The  control  module  houses  afl  electrical  and 
mechanical  components. 

The  series  are  all  designed  for 

vandal-proof  use. 

Gleaming  stainless  stee!  bowl  of  ■v;?.?7e 
is  durable,  attractive  and  remains  clean  under 
heavy  use. 


The 


series  is  easily  portable. 


The  users  will  be  more  satisfied  than  m\h 
conventionai  temporary  sanitation. 


The         '       Mode!  lOOOM  makes  it  possible  to  have  modern 
sanitation  anywhere!  This  attractive,  seif-contained  toiiet  can  be 
used  wherever  conventional  plumbing  is  impractica!  or  impossible 
to  install:  The  lOOOM  can  be  included  in  your  sanitation  system 
Vi^hether  you  plan  new  construction  or  must  convert  existing 
facilities,  such  as  comfort  stations,  outdoor  toilets,  shelter 
houses,  etc.  An  extra  room  can  be  converted  to  a  bathrooiT!  in 
minutes  with  this  compact  unit.  Only  33"  X  36"  X  24", 
it  can  fit  virtually  anyplace! 

its  large  capacity  and  infrequent  service  requirements  make 
this  toilet  idiia!  for  high-rise  construction  sites,  isolated 
locations,  tunnels  and  other  applications.  Old  fashioned 
sanitation  equipment  creates  costly  delays  and  an  unattractive 
environment.  Monogram's  unique  chemical  dispensing  system 
cornrols  odor  and  bacteria  grov/th  throughout  the  1000  uses. 

Simple  maintenance  takes  only  a  f€;w  minutes.  The  non-porous  plas- 
tic and  fiberglass  can  be  v^iped  clean  with  a  moist  cloth. 

An  initial  charge  of  12  gallons  of  water  mixed  v/ith  MC-1000 
chemical  is  ait  that  is  required  to  put  the  lOOOM  in  readiness. 

The  lOOOM  operates  on:  (.1)  self  contained  12-voit  DC  battery 
or  (2)  conventional  1 10-Volt  AC  when  used  with  the 
r/sONOVOLT  CONVERTER,  Mods!  IDA, 

Aii  moving  parts  are  housed  in  locked  compartments  to  prevent 
vandalism. 

Four  adjustable  feet  are  provided  to  ensure  the  lOOOK'i  is  level 
in  a!!  installations. 

The  \  ■     ,,  ■  Model  lOOGM  may  be  ordered  with: 
(1)  Discharge  Valve  (fits  3"  closet  flange);  (2)  Water  Fill 
Valve  and  Vacuum  Breaker  Assembly  (for  use  when  water  is 
available);  (3)  Motiovolt  Converi:er,  iViodel  IDA, 
Battery  is  not  included. 


^  \  ■ 
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MODEL  1000FE 


MODEL  160M 


PATEN  1  PENDING 


The  Model  1000  FE  is  the  perfect  sanitation  system  for 

any  outdoor  toilet  application.  This  1000-use  facility  can  be  used 
for  beaches,  golf  courses,  campgrounds,  civil  defense,  agricultural 
locations,  construction  sites,  parade  routes  — in  fact,  anywhere 
there  is  a  Earge  group  of  people. 

Fully  self-contained,  the  1000  FE  operates  on  a  12-volt  DC  battery 
or,  when  used  with  a  Monovolt  Converter  Model  lOA,  on  110-voit 
AC.  A  110-volt  AC  water-proof,  electrical  power  connection  permits 
plug-in  of  the  entire  system  to  a  single  outlet.  All  elec- 

trical and  mechanical  components  are  housed  in  the  control 
module.  AE!  of  these  working  parts  are  sealed  under  lock  and  key 
to  prevent  vandalism.  The  unique  chemical  dispensing 

system  and  a  stack  vent  combine  to  assure  positive  odor  control. 
The  chemical  reservoir  automatically  releases  our  MC-1000  chem- 
ical in  the  correct  proportions.  The  stack  vent  is  molded  as  an 
integral  part  of  the  cabinet.  Rust-proof  screening  at  the  top  of  the 
cabinet,  and  louvered  opening  in  the  door  provide  additional  effec- 
tive ventilation. 

Maintenance  on  the  1000  FE  is  simple.  An  initial  charge  of  12  gal- 
lons of  water  mixed  with  MC  lOOO  chemical  is  all  that  is  required 
to  prepare  the  unit  for  use.  In  a  few  moments  the  unit  can  be  thor- 
oughly cleaned  inside  and  out-- merely  spray  with  a  hose.  The  unit 
can  be  discharged  quickly  using  either  of  two  methods;  (1)  vacuum- 
ing by  a  service  truck  through  the  6"  service  port,  or  (2)  discharg- 
ing by  means  of  a  factory-installed  bottom  discharge  valve.  Battery 
is  not  included. 


'i 


Looking  for  a  modern,  recirculating,  electric, 
flushing  toilet  to  service  small  groups  or  which 
requires  a  small  space?  The  160M  is 

just  right  for  you.  It  can  be  used  in  administrative 
trailers,  job  site  offices,  trains,  ranger  stations, 
buses  as  well  as  other  applications,  it  has  the 
capacity  for  160  uses  and  is  made  of  the  same 
durable  materials  as  the  other  Jet-O-Matics,  stain- 
less steel,  plastic  and  fiberglass.  The  i60M 
requires  an  initial  charge  of  8  gallons  of  water 
mixed  with  MC-1000  chemical.  When  it  is  full  it 
contains  16  gallons  and  can  be  emptied  by  simply 
releasing  a  built-in  valve  at  the  base  of  the  unit. 
After  a  rinse  it  requires  but  a  fev\^  minutes  to 
recharge  the  unit.  The  160M  operates  on:  (1)  a 
12-volt  DC  battery,  or  (2)  on  conventional  110- 
voU  AC  when  used  in  conjunction  with  the  Mono- 
volt  Converter,  Model  lOA.  installation  takes  min- 
utes. The  unit  fits  on  a  3"  floor  flange  and  requires 
two  bolts  to  connect  it  to  the  floor. 

This  compact  unit  is  self-contained  and  portable. 
Its  size  allows  it  to  be  installed  almost  anywhere. 
Four  adjustable  feet  are  provided  to  ensure  the 
160M  is  level  whenever  it  is  installed. 

The  Model  160M  may  be  ordered  with  a  Monovolt 
Converter  Model  lOA.  Battery  is  not  included. 


fvlODEL  lOQOK'i 

-^ight- (Empty)  78  Lbs. 

LcnsiODS   33"  high,  36"  wide, 

24"  deep  (mounled  on 
levelinR  feet) 

Usable  Capacity  62  Gallons 

(Approx.  1000  usages) 

3.lding  Tank   Fiberglass 
nk  Cover  ABS  Plastic 
ilet  Bowl  Stainless  Steel 

Toilet  Seat   Plastic -Open  Front 

Filter  Pump  Assembly  .  ABS  Plastic.  Delrin 
^  and  Stainless  Steel 

lirrent  Draw   9  Amps,  maximum 

j  during  8  second  flu&h 

'Automatic  Chemical 

Dispenser  Plastic 

^sposal  Outlets  Bottom  discharge 

~  valve  (fits  3"  loiiei 

floor  flanges) 
,  5"  service  opening 

—  on  side  (for  use  with 

vacuum  truck) 


MODEL lOOOFE 

Weight- (Empty)  350  Lbs. 

Dimensions  77"  high,  3'8"  wide, 

4'2"  Deep  (Mounted  on 
4"  X  4"  X  4'6"  Skids) 

Usable  Capacity  62  Gallons 

(Approx.  1000  usages) 

Cabinet  and  Tank  .  Fiberglass 

Tank  Cover    ABS  Plastic 

Toilet  Bowl  Stainless  Steel 

Toilet  Seat   Plastic  —  Open  Front 

Filter  Pump  Assembly    .  ABS  Plastic,  Delrin 

and  Stainless  Steel 
Current  Draw   9  Amps,  maximum 

during  8  second  flush 

Ventilation  Screening  Plastic 

Automatic  Chemical 

Dispenser  Plastic 

Disposal  Outlets   Bottom  discharge 

valve  (fits  3  toilet 
floor  flanges) 
6"  service  opening 
on  side  (for  use  with 
vacuum  truck) 


MODEL  160M 

Weight- (Empty)  28  Lbs. 

Dimensions   19'  high,  24"  wide, 

24"  deep  (mounted 
on  leveling  feet) 

Usable  Capacity  16  Gallons 

(Approx.  160  usages) 

Cabinet  and  Tank  .  Fiberglass 

Tank  Cover   ABS  Plastic 

Toilet  Bowl  Stainless  Steel 

Toilet  Seat  Plastic  —  Open  Front 

Filter  Pump  Assembly    .  ABS  Plastic,  Delrin 

and  Stainless  Steel 
Current  Draw  9  Amps,  maximum 

during  8  second  flush 
Disposal  Outlet  Bottom  discharge 

valve  (fits  3"  toilet 

floor  flanges) 


jStem  operates  on  12-volt  DC  —  (Conventional 
.^U-volt  AC  can  be  used  with  Monovolt  10,<\ 
Convr-'ter.)  Battery  not  included. 


System  operates  on  12-volt  DC  —  (Conventional 
110-volt  AC  can  be  used  with  Monovolt  IDA 
Converter.)  Battery  not  included. 


System  operates  on  12  volt  DC  —  (Conventional 
110-volt  .AC  can  be  used  with  Monovolt  lOA 
Converter.)  Battery  not  included. 


low  MANY  DAYS  OR  HOW  MANY  PEOPLE  WfLL  THE 

MODELS  1000FE  &  10001V1  ACCOMMODATE? 


EXAMPLE:  20  f60  uses  daily)  will  use  the 

17  days  before  It  requires  servicing. 


Surveys  indicate  that  a  public  sanitation 
facility  on  location  will  be  used  by 
the  average  adult  3  times  daily. 
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EXAMPLE:  The  can  be  used 

11  before  servicing  when  used 

daily  by  30  people  (90  uses  dally). 


The  Mode!  160M  has- 

been  (jesigned  for  any  application 
where  a  small  number  of  people  v/\\\  be 
utilizing  it,  or,  where  there  is  only 
a  limited  amount  of  space  available. 

As  an  example,  8  people  can  use  the 
160IVi  in  an  office  trailer  for  one  week. 


pttom  Discharge  Valve 
Monovolt  Converter  Mode!  lOA 


Dttom  Discharge  Valve 
Monovolt  Converter  Model  lOA 
Water  Fill  Valve  and  Vacuum 

|reaker  Assembly 


^onovolt  Converter  Mode!  lOA 
nOTE:  On  the  Model  160  M 

ie  Water  Fill  Vatve-Vacuum 
Breaker  Assembly  and  Bottom 
discharge  Valve  are  standard 

buipment. 


Jerry  Copeland 

The  Monomatic  comes  in  two  models, 
A  and  W.  Both  are  self-contained,  elec- 
trically operated  recirculating,  flushing 
toilets.  They  provide  approximately  80 
usages,  and  can  be  used  independently 
or  connected  to  a  holding  tank.  Both 
models  include  a  factory  installed  drain 
valve  which  is  above  the  floor.  The  dif- 
ference between  the  two  models  only  has 
reference  to  the  "charging"  or  "recharg- 
ing". The  Model  A  is  manual  filled  and 
rinsed  with  a  measured  container,  while 
the  Model  W  connects  directly  to  a  water 
supply  with  a  factory-installed  rinsing 


and  filling  tube,  water  inlet  fitting,  anti- 
siphon  vacuum  breaker,  and  shut-off 
valve.  After  "charging",  the  operation  of 
both  models  is  identical. 

The  Monomatic  was  developed  by 
Monogram  Industries  of  Los  Angeles  and 
has  been  used  for  some  time  in  Douglas 
DCS  and  Boeing  707  jet  airliners  flying 
throughout  the  world.  These  same  proven 
principles  are  now  available  to  us  for 
our  recreational  vehicles.  Many  manufac- 
turers provide  Monomatics  in  their  trail- 
ers, motorhomes  and  campers  as  standard 
or  optional  equipment.  For  this  test,  we 
set  out  to  find  how  the  Monomatic  lends 
itself  to  we  "do  it  yourselfers"  who  are 


not  equipped  v\ith  any  toilet  or  have  one 
which  \%  nut  satisfactory  and  should  be 
replaced.. 

for  thn  ic'it.  we  installed  a  Monomatic 
in  a  pick-ui)  c«mpcr  that  previously  had 
a  different  type  toilet  with  a  holding 
tank  busif  into  the  floor.  The  other  unit 
was  discarded,  but  the  holding  tank  of  15 
gallons  capiacity  was  retained. 

The  Miwie!  W  was  used  here,  as  the 
prcviouri  installalion  had  water  piped 
into  it.  The  floor  flange  which  fastens  to 
the  holdmg  tank  under  the  floor  was  re- 
used. The  photograph  shows  how  it  look- 
ed at  ihw  siagc,  We  took  the  wax  floor 
flange  'rscal  which  comes  with  the  new 


P/f- 


t'Hj;.;l 


Model  W:  Connects  dirf;c*!y  to  water  supply  for  e.  / 

rinsing  and  fiilin}.;.  CornpiK'  Je  with  factory-installed  ri'v-.  I 

ing  and  fiilinj-:  tubf.-,  wa^er  inlet  fitting,  anti-syptiOM  j 

vacuum  breaker,  and  shut  off  valve.  ! 
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INSTALLATION  PARTS  LIST 

1.  i/i"-20  Mounting  Nut  and  Washer. 

2.  Floor  Flange  Se.-M. 

3.  Wood  Screws  m  other  fastening  devices— not  sup- 
plied. 

4.  Standard  3-inct!  Cast  Iron  Floor  Flange— not  sup- 
plied. 

5.  '/i"-20  Solid  Brass  Closet  Bolts. 


ADDITIONA:!  PARTS  MODEL  "W"  ONLY 

6.  Anti  syphon  Vacuum  Breaker. 

7.  %-inch  Close  Mipple. 

8.  yg-inch  ShutHDff  Valve. 

9.  Water  Inlet  Fjeing. 
0.  Factory-instaHed  Filling 

and  Rinsing  Tube. 


unit  and  put  il  on\o  (he  flange  and  placed 
(Iic  Monoinatic  over  ihe  two  bolls  and 
faslcncd  il  down  wilh  Ihc  two  nuts. 

Should  you  be  starting  from  scratch, 
the  procedure  would  not  be  too  much 
differcnl.  If  you  have  a  floor  with  no 
holding  tank,  go  to  a  hardware  store  or 
plumbing  shop  and  buy  a  standard,  three- 
inch  cast  iron  floor  flange.  All  Mono- 
matics  come  with  a  heavy  cardboard 
template,  and  placing  tliis  on  the  floor 
will  show  you  where  to  cut  the  hole  for 
the  flange.  Cut  a  five  inch  hole  and  place 
the  flange  over  it.  Position  the  flange  so 
that  the  closet  bolts  fit  into  it  at  3:00  and 
9:00  o'clock  and  fasten  the  flange  to  the 
floor  with  wood  screws.  Put  the  wax  seal 
into  the  groove  in  the  flange,  set  the 
Monomatic  on  it  so  that  (he  closet  bolts 
go  throug;h  the  mounting  brackets  in  the 
base  of  the  unit,  and  fasten  wilh  two 
nuts. 

There  are  two  electrical  leads  emerg- 
ing from  the  rear  of  the  Monomatic 
which  must  be  connected  directly  as  a 
separate  circuit  to  your  12-volt  direct 
current  (or  battery)  supply.  If  these  leads 
are  not  long  enough,  you  must  use  #14 
wire  in  the  wire  you  add.  The  positive 
wire  is  tagged  (  +  )  and  a  fuse  is  already 
built  into  the  motor  chamber  for  motor 
protection. 

At  this  stage,  if  we  used  the  Model  A, 
tlie  installation  would  be  complete.  Since 
we  have  the  Model  W,  we  need  to  con- 
nect it  to  the  camper  water  supply.  From 
the  previous  installation,  we  have  a  V2 
inch  plastic  pipe  coming  up  through  the 
floor.  We  connected  this  with  %  inch 
flexible  plastic  line  and  connectors  to  the 
shut-oflF  valve.  Had  we  not  had  water 
piped  in  already,  we  could  have  connect- 
ed through  the  wall  to  a  garden  hose 
connection  and  had  water  available  for 
rinsing  and  charging  that  way. 

Now  that  we  are  all  installed,  how 
does  it  v.'ork?  For  the  Model  A,  we  poiu- 


in  a  measured  amount  of  water  —  four 
gallons.  For  the  MihIcI  W,  wc  turn  on 
the  valve  and  let  it  run  in.  When  it  gets 
to  the  four  g;allon  level,  there  is  a  distinct 
difTcrcncc  in  (he  sound  ol  (he  water  run- 
ning in  and  (ha(  is  (he  signal  to  turn  it 
ofl".  Press  (he  flush  button  and  (he  pump 
will  operate  for  a  (imed  eight  second 
cycle.  As  it  is  flushing,  slowly  add  one 
package  of  Monochcm  T-5  cliemical  in{o 
(he  bowl.  Flush  several  (imes  in  order  to 
completely  dissolve  (he  chemical.  Once 
the  unit  is  charged,  its  remaining  capacity 
will  accommodate  approximately  80  us- 
ages. No  more  water  is  added  for  flush- 
ing or  is  taken  from  your  water  supply. 

You  will  know  it  is  time  to  empty 
when  you  see  some  water  in  the  bottom 
of  the  bowl  after  flushing.  If  you  are 
connected  to  a  holding  tank,  you  only 
have  to  remove  the  snap-on  skirt  at  the 
bottom  of  the  Monomatic,  open  the  valve 
and  let  the  contents  run  into  the  holding 
tank.  Pour  or  run  in  some  water  to  rinse 
and  let  that  into  the  holding  tank  and 
you  are  ready  to  recharge.  This  type  of 
installation  can  allow  you  to  travel  two 
or  three  weeks  without  having  to  find  a 
disposal  station.  Even  without  a  holding 
tank,  80  uses  should  serve  the  average 
family  close  to  a  week. 

Conclusions  reached  in  this  test  are  all 
favorable.  The  Monomatic  is  especially 
suitable  for  the  person  who  has  a  closet 
and  would  like  to  add  a  toilet.  For  liim, 
it  is  instant  plumbing.  For  other  installa- 
tions, it  works  equally  well  because  it 
will  install  anyplace  another  toilet  has 
been,  and  will  work  well  with  or  without 
a  holding  tank. 

The  Model  A  sells  for  $195.00  and 
the  Model  W  for  $220.00.  They  are 
available  at  practically  every  recreational 
vehicle  dealer  or  you  can  contact  Mono- 
gram Industries,  Inc.,  6357  Arizona  Cir- 
cle, Los  Angeles,  California  90045  for 
the  name  of  the  dealer  nearest  you. 


THE  MONOMATIC  HAS  STANDARD  MOUNTING  BRACKETS  AN'D  MAY  READILY  REPLACE 
ANY  MARINE  STOOL  OR  CONVENTIONAL  HOUSEHOLD  TOILET. 


;Note  position  of  looped  oval  holes. 

-Wood  screws  here 

NOTE:  Minimum  width  of 
toilet  floor  space  with  cen- 
tered floor  flange  is  22". 
Unit  will  fit  a  minimum  floor 
space  width  of  18"  provided 
floor  flange  is  placed  .off 
center  as  shown  in  Fig.  B. 


—  '-      5"  Dia'meter 
hole  through  floor 


WATER  INLET  SUPPLIED 
IIH  MODEL  W  ONLY 

s 


H  Wnnnmat'C  i4  inslalltd 
■*'<hoii(  ho'tJ'rig  tank 
rrnnpct  d'am  hose  her* 


/- 


Trailer  Floor  JOPTIONAL  HOLDING  TANK!      "  """o^"''!  's  msuiuo 
■   SUPPLIFD  BY  OTHCRS  '"■""'°">'"e 


MODEL  A  AND  MODEL  W  MAY  BE  INSTALLED  WITH  OR  WITHOUT  HOLDING  TANK. 
When  us'.'d  with  holtjinp.  tank  the  cipacity  of  self  contriinment  is  extended  beyond  80  iibyges. 
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MODEL  lOOOFE 

PATENT  PENDING 


When  Monogram  Industries  embarked 
on  its  public  sanitation  development  pro- 
gram, the  company  realized  what  a  vast 
area  it  was  entering.  The  many  applica- 
tions had  to  be  provided  for — but  how? 

The  decision  was  to  produce  a  series 
of  products  that  would  allow  for  sanita- 
tion no  matter  what  requirements  ex- 
isted. Could  we  install  a  Jet-O-Matic  in 
an  existing  structure?  How  could  we  uti- 
lize Jet-O-Matics  in  new  building  plans? 
Could  we  put  them  in  mines?  on  ski 
slopes?  beaches?  golf  courses?  What 
about  high  rise  construction?  Could  Jet- 
O-Matics  be  used  for  small  groups  as 
well  as  large?  Would  they  be  applicable 
in  isolated  locations?  What  problems 
would  the  power  source  create? 


Many  questions  indeed!  Let's  look  at 
these  products — one  by  one. 

The  Jet-O-Matic  Model  1000  FE  had 
its  baptism  on  a  posh  golf  course  in  the 
Palm  Springs,  California,  region.  Mem- 
bers and  guests  were  delighted  to  find 
this  recirculating  flushing  toilet  by  the 
5th  tee.  Many  favorable  comments  were 
heard  in  the  vicinity  of  the  beautiful,  blue 
and  white  fiberglass  mini-building. 

Soon,  other  placements  put  the  unit 
with  its  stainless  steel  bowl  to  use.  The 
U.S.  Department  of  Agriculture  Forest 
Service,  the  U.S.  Department  of  Interior 
Park  Service  and  the  U.S.  Army  Corps 
of  Engineers  found  it  advantageous  to 
place  these  units  with  built-in  automatic 
chemical  dispensers  in  recreation  areas, 


since  they  provided  positive  odor  control 
during  the  more  -  than  - 1,000  use  cycle. 
The  interior  and  exterior  of  the  unit  of- 
fered low  maintenance  and  was  easily 
spray-cleaned. 

By  putting  all  the  working  parts  in  a 
locked  compartment,  as  well  as  provid- 
ing, a  lock  on  the  door,  vandalism  was 
discouraged.  Government  officials  at  all 
levels  are  delighted  to  note  that  the  toilet 
holding  tank  discharges  only  60  gallons 
of  effluent  compared  to  the  3,000  to  8,000 
gallons  required  by  conventional  equip- 
ment. 

Officials  at  the  Sanford  Recreation 
Area,  Texas,  found  their  Jet-O-Matic 
outdoor  unit  so  worthwhile,  the  call  went 
out  for  a  similar  unit  that  could  be  used 


HOW  MANY  DAYS  OR  HOW  MANY  PEOPLE  WeLL  THE  ss/^^i 
MODELS  1000FE  &  1000?'^^  ACCO.MMODATE? 


EXAMPLE:  20  PEOPLE  (60  uses  dai!y)  wili  use  the 
JET-O-MATtC  17  days  before  it  requires  servicing. 


Surveys  indicate  that  a  public  sanitation 
facility  on  location  will  be  used  by 
the  average  adult  3  times  daily. 


Average  Mo.  of  People 
Using  eJ'MWiismzie.  Daily 

No.  of  Days  tn  Use 
Before  Recharging 


10 

15 

20 

25 

67 

33 

22 

17 

.13 

EKAMPLE:  The  JET-O-^^ATIC  can  be  used 
11  DAYS  before  sort'icing  wh«n  used 
daily  by  30  peopio  (SO  uses  daiiy). 
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in  mobile  comforl:  stations.  Monogram 
responded  with  their  Model  1000  M. 
This  modular  unit,  while  combining  all 
the  features  of  the  Jct-O-Matic  outdoor 
toilet,  can  be  placed  in  existing  struc- 
tures or  new  buildings.  At  Sanford,  pa- 
trons now  use  two  mobile  comfort  sta- 
tions both  of  which  are  equipped  with 
five  Jet-O-Matic  modules.  Each  module 
requires  a  simple  12-gallon  charge  and 
is  discharged  after  every  1,000-use  cycle 
into  a  600-gaUon  holding  tank.  A  300- 
gallon  fresh  water  tank  provides  clean 
water  for  washing. 

The  Forest  Service  has  installed  six 
Jet-O-Matic  modules  in  the  Visitors  In- 
formation Station  in  the  El  Dorado  For- 
est, California.  These  discharge  into  a 
large  holding  tank  which  can  be  emptied 
once  a  year. 

A  mining  com.pany  in  Colorado  is 
planning  to  install  20  units  in  their  shafts 
high  in  the  Rockies. 

In  addition  to  these  large  volume  ap- 
plications, there  has  been  a  dem.and  for 
units  of  smaller  capacity.  Monogram's 
Jet-O-Matic  Model  166  M  has  been  in- 
stalled in  many  existing  Forest  Service 
buildings,  replacing  vault  toilets  designed 
to  accommodate  one  person  at  a  time. 
This  unit,  like  all  Jet-O-Matics,  features 
the  same  stainless  steel  bowl  used  in  jet 
aircraft  and  has  a  fiberglass  holding  tank 
with  a  capacity  good  for  160  uses.  Sev- 
eral builders  of  commercial  office  trailers 
have  included  this  toilet  in  their  units. 
Due  to  its  lower  capacity,  the  chemical 
dispenser  is  not  required.  The  solution  is 
poured  into  the  unit  when  it  is  charged. 

Increased  leisure  activity,  population 
grov/th  and  expanded  construction  pro- 
grams have  increased  the  pressure  on  our 


existing  public  sanitation  facilities.  The 
demand  for  upgraded  sanitation  has  be- 
come more  and  more  insistent.  The  Jet- 
f  0-Matic  series  is  the  most  dramatic  step 

\  taken  to  meet  that  demand. 

■4  ,  , 

-1 
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S.  H.  Comm. — Form  4  A 


INTEK-DEI'ARTMENTAL  MEMORANDUM 
GHW 


MMISSFi 


Tn       Grover  Oc  Powers,  PoE.^  Preconstruction  Engineer         Date      June  30,  1970 

From  Lehman  B.  Fox,  PoE.,  Materials  Engineer     '  Subject:      Great  Falls-North 

Rest  Areas 


In  response  to  your  request  of  June  5,  to  investigate  a  well  at  the  weight  station 
one  mile  south  if  the  Vaughn  exit,  we  have  found  it  to  be  totally  unsatisfactory 
as  a  rest  area  water  supplyo 

We  were  unable  to  run  a  pump  test  as  the  wellhead  is  apparently  buried  beneath 
the  fill.     However,  a  chemical  analysis  found  this  water  to  contain  4,130  PPM 
total  solids  (see  accompanying  report)     and  to  be  highly  corrosive  and  definitely 
encrusting  to  metal o 

This  water  is  presently  used  for  flushing  the  toilet  onlyo     The  men  carry  their 
own  drinking  water „     Its  encrusting  nature  is  obvious  in  the  taps. 

It  is  our  opinion  that  a  similar  water  source  could  be  obtained  on  the  other  side 
of  the  road,  but  of  similar  poor  quality.     The  water  is  probably  coming  from 
alluvial  material  in  contact  with  bedrock  shale  (the  source  of  the  dissolved 
solids)     or  bedrock  itself. 

We  know  of  no  purification  system  which  could  remove  the  large  amount  of  dissolved 
solids  in  the  volume  of  water  required  by  a  public  rest  area.  From  our  experience 
this  water  would  also  not  be  usable  for  irrigation. 


LBF/DAW/DRVJ/lch 

cc:  B.  B.  Briscoe/Gto  Falls/W.  Attach, 
L.  B.  Fox 

Lab.  File  /W.  Attach. 
Geol.  File 


Avoid  Verbal  Instructions 
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"f^^^"'  'GAZETTt 

STATE  HIGHWAY  COMMiSSiOl^  OF  MONTANA 

Helena,  Montana 

FOKM  TO  ACCOMPANY  MISCELLANEOUS  SAMPLES  SENT  FKOM  FIELD 

Helena  Lab.  No  1^2IC}1  Project  No  I-13-5L11I_ 28;:;  

Designation  of  Project  l§m^-^£Qi^..^..I^}^L^9.!.J-^^  

Date  Sample  Rec'd  ^.....AlZBJJH  Field  No  

Name  of  Material  Ife j:jai:-.-aaiT4Jla-.:£.r-Qiil_li.QlI. .at.Jd&±skL..SXM±QIl  

Grade  or  Type  .  M-^aSIW^SA.  .Qixe. j-:dijEL..i3.Diitil.-Qf ....Vaii^m-.e:-:!  t 

Manufacturer  of  Material.    

Jobber  or  Dealer  Directly  Supplying  Material  MQiitaiia.Jlisb5iay-_  Cisj^rdisiiii:)^  

Quantity  of  Material  Sample  Represents  

If  this  is  a  check  or  resample,  please  mdicate  ~ --■?.  .  

Name  of  Sampler  3^.M±lkQ.  Title  -QQnlD^int-  

Address  He lena__Lab^  Date  of  Sampling  ^JAIOA  

Use  this  FORM  ONLY  when  other  Forms  are  not  already  provided. 

Remarks.  ^s>x..s^mi£s^^3;f:^sly3i^  .  .  


CO^.  "  Hone- 
2 

Phenol  thai  e  in  Alkalinity      10  ppra 

He  thy  I  Oraangf.i  Alkalinity  -s  '^iSS  ppiTi  CaCO, 

Total  Solids  -  4,130  ppo 

Total  Hardness  -  1^728  ppra 

Conductivity  -  5.5  m,  mhos. 

Scxiiura  ~  1^638  ppia  l 

Vfater  is  highly  corrosive  to  raetal 

VJater  is  definitely  encrusting  to  raetal. 


LAB.  FORM  NO.  45 
REV'U  5-5b 
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T  ZIM. 


.R. 


fREAU  OF  MI^'^ 


Coun  ty  Cas  o  ada  


1 
I 

1  ' 
1 

1 

1 
1 
1 

1 
1 
1 

KB  21  198; 

WATER  WELL  LOG        STATE  ENGINEER 

O^TOer.JtoMai3a..Mghimy..I)iJBaxtsiaa.t  Address  ..iialeiia.g..IlQn.tam. 

601  Pine 

DTmQr...lfK^..Ap..3Q2m^.........  Address  ^Qkm^.^.. 


Type  of  welL  

Water  use:  Domestic 


Date  Started.  I§ml^"...^^§.^i..M^^.  Data  a)mpleted....l.®fel5.arj...^.£..  1960 

Location:  Sec  PS..........T....^X.M..  H  sec  M  

Highimy  Sta.  I069-^-93o2  123^7^  Lt.  B  I  15»5  (9)  275  Unit  1 

Br  ille^  „.  ......Equipment  used.  R^tarj.  .drill  

(Dug.  <lrlven,  bored,  or  drilled)  .  (Qium  drill,  rotary,  other) 


Stock 


Irrigation 


Drainage  Q 


Industrial  I     I  Drainage   f    i  Other :..^M.i?... Wash. Room. Fa^^^ 

Casing :   ^.  -ft  to  86  ft.      Type.....Ca.s t ...Iron  Size  6^.  

Casing:  -  ft.  to  ft.      Type..........  Size  

Casing:  -  ft.  to  ft.       Type  Size  

*  Perforated  or  Screened:  Ft  7<3  to  ft  SIf.  Ft.  to  ft  ..... 

*  Type  of  screen  or  perforations  .G-u4---^«S/t^--44>t;.c^--Xi^.-b.y..l./4JSi^---''-ii----^^^^   ■  

*  Static  Water  level,  for  non-flowing  well:....,i.^^.|.iG-  Ir -^S.-Xt^  -  ..feet. 

*  Shut-in  pressure,  for  flowing  well:  Ib./sq.  In.  on:. 


22 


Pumping  water  level  feet  at  

How  tested:^  Bailer  

Length  of  test  '.  

Remarks:  (Gravel  packing,  cementing,  packers,  type  of  shut-off,  depth  of  shut-off) 
 ,  3..i!a.-Jt...^p:ji5iei..pu-i£iL..u-t...LQ.v<.ji...;.L..Q.;'...c^u^^   


(date) 
gal.  per  min. 


(over) 
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Log  of  Well 


Depth,  feet"  ' 

Description  of  Material  Drilled  " 

From 

To 

.  ..  ..  r^y   .  .. 

^ii^sX ..  _   ;  

I'j 

75 

86 

< 

*  ■ 

1  -   .  •  ,  ' 

'■    -  —  "   1,  l\    r.^.  ..       t      .1..        ^  .>        .  ■  .                                                        '■        ■                '     '                '                     I.        .          ,  . 

♦  ■                                              .                             ....                                                -  - 

'         w    J.  .  '  ' 

 '  ■  '                                      t  '   ;  '''    ■  •"  ~ 

.  1" 

-        -             '■■   ' {■'                                                   ■  ■ 

1 

1 

■  i 

i 

1 

 i  

1 

1 

...       .  '.iJe  witffiini*'  
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S.  II.  Comm.-  .Form  <  A 


INTEIl-Hlil'AUTMENTAL  MEMOiJANDUM 

STATE  HIGHWAY  COMMISSION 


To  Grover  0.  Powers,  PoE.,  Proconstruc ti on  Engineer 
From    Lehman  B.  Fox,  P,E.»  Materials  Engineer 


Date'  June  22,  1970 
Subject; 


1-15-8(5) 

Toole  Co„  Line  North 
Prospect  VJell  for 
Rest  Area  Site 


Investigation  for  water  sources  at  the  designated  areas  (see  attachments)  has  been 
completed. 

Prospect  Hole  No.  1  showed  an  inadequate  and  too  shallow  an  aquifer  (%  gallon  per 
minute  at  8o0'  depth) »     If  a  rest  area  is  desired  at  this  site,  the  water  supply 
will  have  to  be  pumped  to  it  from  the  vicinity  of  prospect  Hole  No.  2. 

Prospect  Hole  No.  2,  showed  an  adequate,  uncontaminated  water  supply.     The  well 
was  pumped  1.5  hours  and  provided  25-30  gallons  per  minute.     No  fine  sand  or  silt 
was  in  evidence  during  pumping. 

However,  because  of  the  relative  shallowness  (16-19')  of  the  supply,  to  prevent 
contamination  from  flood  waters,  the  permanent  well  should  be  constructed  on  a 
filled  area  of  approximately  15  feet  in  height  and  surrounded  with  a  concrete  slab 
or  cap.     This  will  put  the  well  depth  (supply)  at  30'  plus.     To  insure  a  constant 
supply,  the  well  depth  should  be  at  least  50'  from  natural  ground. 


The  water  . supply  in  Hole  No.  2  has  been  passed  by  the  State  Board  of  Health  and 

according  to  the  State  Laboratory,  the  water  is  non  corrosive  but  may  be  slightly 

\ 


incrusting. 
Copies  of  their  reports  are  attached. 


LBF/DAV?/EWM/lch 

cc:  D.   Gruel,  Hydraulics  Engr., /Attach. 
L,  B.  Fox  ) 
Lab.  File 
Geol.  File 


O 

cc 


(J 


\ 


TTTTTK 


hi 
h- 

O 
cc 


c 

o 

i  O) 


0}U| 


PV 
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LAB. 


roriM  NO. 


6>4 


lOM   11-00   02SISD  S 


STATE  HIGPR¥AY  COMMISSION  OF  MONTANA 
KELENiL  MONTill^IA 

REPOrr  ON  M5SGELLANE0US  SAMPLE 

Lob  No...... 3919.20  Sample  No  .._.._2.  Project  No  l-.15r3.A3±.^   

Designation  of  project....Tpole_  Co,„i.lne_N   _   

Kind  of  maierial.„  ..Water.  .  _   „   

Noine  and  address  of  manufacturer  -Gao.l.045y_.DepJ:.»   „   

Name  and  address  of  jobber       

Submitted  by  .E,.„li._MaybeririL  :  Title  .Ge.pio£,ist_JJL  

Address  Quantity  represented    

Dote  submitted  9.-11^70  [  Dote  received  6-12-70  .  

TEST  RESULTS 

pH  ='7.2       ■  .  /     •.  ,  .  '  ■  .  ;  ■ 

CO^  =  33  ppm 

Phenol thalein  Alkalinity  •-  None 

Methyl  Orange  Alkalinity  =  234  ppm  CaCO^  .  • 

Total  Hardness  =  296ppm  CaCO^ 

Water  is  not  corrosive,  but  is  slightly  incrusting.  ■■ ' 


.  /  ■■  ,  -      .  ' 

Materials  Engineer  ' 

June    22,  1970 
Date  Reported  ,   

i 
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JOHN  S.  ANDERSON.  M.D. 

EXECUTIVE  OFFICIR 


Highway  Departraent 
Geology  Department 
Cogsv/ell  Building 


Helena,  Montana 

Juno  15,  1970 


Collected  : 

County,  „ 

Owned  by  

Collector 


Laboratory  No. 
Field  No. 


Date. 


6-9-70 


Toole 


4719 


1114 


St.  Prosoect  V7ell 


jQy^^  Shelby,  Manas  River 
Sample  from_ 


cistern 


Geology  Department 


P.  O.  Address. 


Helena 


Reference  is  made  to  the  above  sample  of  water  subraitied  to  our  laboratory. 

The  laboratory  examination  of  this  sample  showed  no  evidence  of  contamination. 
Tliis  iadicates  that,  as  far  as  can  be  determined  by  a  laboratory  examination,  the 
■water  was  safe  for  drinking  at  phe  time  the  sample  was  taken.  Hov;ever,  these 
results  cannot  be  relied  upon  as  indicating  the  safety  of  the  water  at  all  times 
unless  the  source  is  properly  located  and  maintained. 

Any  v?ell  conscnictloa  '^^hich  does  not  pK>sit.ively  esclude  all  surface  and  sub- 
surface conCfimlnatlon  muse  be  considered  as  dangerous  to  health. 

All  dust,  pump  spillage,  surfacj?  drainage,  bird  droppings,  scrapings  from  one's 
shoes,  ctcV,  must  be  prevented  from  catering  the  well. 

This  esaminatioa  docs  not  include  tests  for  hardness,  minerals,  iron,  fluorides, 
etc.  nor  does  it  laclude  tests  to  determine  suitability  for  irrigatioa  or  for  stock 
purposes. 


sd/11 


cc: 


Yours  very  truly, 


Claiborne  \7,  Brinck,  Director 
Divisioa  of  Eavironmeotal  Sanitation 


Michael  Barton,  M,D,, County  Health  Officer,  Shelby 
CWBrmg  > 
E.S.  No.  15 
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J^cro  J  UN  IG 1970 


JOHN  S.   ANDCRSON.  M.  D. 
EXECUTIVE  OFFICtlR 


Highway  Departnient 
Geology  Department 
Cogswell  Building 
Helena,  Montana  59601 


HELENA,  MONTANA 
June  15,  1970 


Laboratory  No. 
Field  No.  


Collected  :      Date  6-9-70 

County_.   Toole 

Owned  by 
Collector  


not  stated 


4720 

TIT5" 


Town  Shelby 


_SampIe  from   not  stated 


Geology  Departinent 


P.  O.  Address. 


sd/11 


Refereoce  Is  made  to  the  above  sample  of  water  submitted  to  our  laboratory. 

The  labo:  ary  erainiaation  of  this  sample  sho\?7ed  no  evidence  of  contamination. 
This  icdici.tes  that,  as  far  as  can  be  determined  by  a  laboratory  ezamiDation,  the 
v^ater  vs'as  safe  for  drinking  at  phe  time  the  sample  was  taken.  However,  these 
results  cannot  be  relied  upon  rs  indicating  the  safety  of  the  water  at  all  times 
unless  the  source  is  properly  located  and  maintained. 

Any  construction  which  does  not  positively  exclude  all  surface  and  sub- 

surface contamination  must  be  considered  as  dangerous  to  hea].th. 

All  dust,  pump  spillage,  surfacp  drainage,  bird  droppings,  scrapings  from  one's 
shoes,  erc\,,  must  be  prevented  from  entering  the  well. 

This  examination  does  not  include  tests  for  hardness,  mineraJs,  iron,  fluorides, 
etc.  nor  does  it  mclndc  tests  to  determine  suitability  for  irrigation  or  for  stock 
^  purpose  J3. 


Yours  very  truly, 


Claiborne  ^,  Brinck,  Director 
Division  of  Environmental  Sanitation 


cc;    Michael  Barton^  M.D,,  County  Healtli  Officer,  Shelby- 
CV/B:mg  ^ 

E.S.  No.  15 
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WD  Mil  iG'i370 


JOHN  S.  ANDERSON.  M.D. 
EXECUTIVE  OFFICt:R 


Geology  Department 
Cogswell  Building 
Helena,  Montana  59601 


HELENA,  MONTANA 


June  15,  1970 


Laboratory  No, 
Field  No.  

Collected  :      Date  6-9-70 

County   TooIg 

Owned  by___  

Collectof 


4721 


1117 


Town  Shelby 

_SampIe  from    St.  Prospect  wei] 


St.  Prosnect  v;ell 


Geology  Department 


P.  O,  Address. 


Helena 


Reference  is  made  to  the  al>ove  sample  of  'water  submitted  to  our  laboratory. 

The  laboratory  essrfllaation  of  this  sample  showed  no  evidence  of  contamination. 
This  iadicaces  thatj  as  far  as  can  be  determined  by  a  laboratory  esamination,  the 
\?ater  was  safe  for  drinidng  at  phe  time  the  sample  was  taken.  However,  these 
results  cannot  be  relied  upon  as  indicating  the  safety  of  the  water  at  all  times 
unless  the  source  is  properly  located  and  maintained. 

Any  \7ell  coastractloa  ^hich  does  not  positively  exclude  all  surface  and  sub- 
surface contamination  must  be  considered  as  dangerous  to  health. 

AH  dus£,  puaip  spillage,  surface?  drainage,  bird  droppings,  scrapings  from  one's 
shoes,  cfcv,  muBt  be  prevented  from  entering  £he  well. 

This  esaminatio-D.  does  not  include  tests  for  hardness,  minerals,  iron,  fluorides, 
etc.  nor  doec  h  iaciude  tests  to  deEermine  suitabiliey  for  irrigation  or  for  stock 
^purposes. 


Yours  very  cady, 

Claiborne      Brinck,  Director 
Divisioa  of  Environracncal  Sajiitatioo 


cc:    Michael  Barton,,  M.D,,  County  Health  Officer,  Shelby 
CWB:mg  ^ 
E.S.  No.  15  ■ 


r 


HUM  ^  ^' 


JOHN  S.  ANDERSON.  M.D. 
EXECUTIVE  offic<:r 


HELENA,  MONTANA 


Geology  Department 
Cogswell  Building 
Helena,  Montana  59601 


June  15,  1970 


Collected  : 
County 
Ov7ned  by__ 
Collector__. 
P.  0«  Address. 


Laboratory  No, 

Field  No.  

Date  6-9-70 


Toole 


4722 


1116 


Toxvn  Shelby 

Sample  from  cistern 


State  Prosoect  v/ell 


Geology  Departnient 


Helena 


Reference  is  made  to  the  above  sample  of  water  submitted  to  our  laboratory. 

The  laboratory  esamination  of  this  sample  showed  no  evidence  of  contamination. 
This  indicates  that,  as  far  as  can  be  determined  by  a  laboratory  examination,  the 
.  'water  was  safe  for  drinking  at  phe  time  the  sample  was  taken.  Hovyever,  these 
results  cannot  be  relied  upon  as  indicating  the  &ii[ety  of  the  t?ater  at  all  times 
unless  the  source  is  properly  located  and  maintained. 

Any  well  constnictloa  ^hich  does  not  positively  exclude  all  surface  and  sub- 
surface coo taraination  must  be  considered  as  dangerous  to  health. 

All  dust,  pump  spillage,  surface  drainage,  bird  droppings,  scrapings  from  one's 
shoes,  etcv,  must  be  prevented  from  entering  the  well. 

This  ezamiaatioa  does  not  include  tests  for  hardness,  minerals,  iron,  fluorides, 
etc,  nor  does  k  include  tests  to  deterciine  suitability  for  irrigation  or  for  stock 
'purposes. 


Yours  very  truly, 

Claiborne  \7.  Brinck,  Director 
Divisioa  of  Eavironraentfii  Saaitatioa 
cc;    Michael  Barton,  M,D»,  County  Health  Officer,  Shelby 

CWB:mg  » 
E.S.  No.  15 
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0.0.  X'o-..'ors,  P.tv, ,  Vi-e zonstrvct i on  L*n5tiiirj^cr 


lia-ch  12,  1970 
Root  /Vr<?r«  Rcvl<''7 


The  follox.'irtrf  people  met  in  Grci^t  Falls,  Itorch  9  &  10  to  Eicke  o  vc/icx^  of  possible  rest 
area  oiteo  sbetwofm  Grest  FnllSj  and  Sweetgroans 


Various  sitos  ucrife  discussed  end  looked  at  flncl  a  brief  report:  of  each  folloi.'fi; 

There  Is  a  poaslble  site  nt  the  Vnuglm  Intercbcn^c  \rith  a  possible  uater  supply 
froin  Vaui-hii.    Tlilt;  cltG  isn't  til's  best  h:ycaune  of  the  ryn  dovni  find  junliy  nroaj 
but  It         felt  that  it  ::ould  be  Icndccaped  nnd  Bcrecnecl  to  provide  ridequcite 
fiicilities. 

Other  BCQOV,  \-,'ere  lool'.ed  ct  over  the  nerX  lOj;  mileB  but  v^otor  f.rould  havo  to 
piped  or  bowled  into  them«    It  v.'as  estimrsted  that  viator  vjould  bs'T'/e  to  be 
piped  'crom  I  to  2  miles* 

Xr  it  nore  icnnible  to  pipe  the  voter  into  tl'csc  nrcas,  a  site  about  2  j-  miles 
S'-utb  of  ^o-^?r  v:o'ald  be  tna  best  nuitcd  r.3  a  rcs-t  <irca.    The  Iriteratate  Hl3huay 
cut  tbrou:7,h  a  shelter  belt  \jhidi  could  bo  developed  into  rest  arass  on  each 
sldo.     It  v?cis  pointed  out  tn^jt  aoino  of  the  trees  \.?iH  h.       to  be  tisken  cut  for 
hich\;ay  construction  snd  could  be  trringplrsnted  in  the  rest  srea.    Tiis  frontags 
road  ■\-oL»ld  huvo  to  b^  relocated  on  the  \;c--st  in  order  to  provide  roonu 

The  Power  water  supply  could  po.icibly  be  used  in  the  srea  botvocn  the  Po\/or  Inter- 
change and  the  separation  2]^  miles  north,  of  Po'.'cre    There  vcere  no  Bpecific  sites 
located  in  thin  area.  ' 

The  propoF-od  rest  area  at  the  Teton  Rl -er  crossing  vjas  discus.^od  briefly e  It 
\;aB  lhou;^ht  thr^t  a  rest  ijroa  on  e^ch  side  of  the  highway  would  be  the  best  If 
it  could  be  \;orkod  into  the  design. 

The  rest  area  Gltei-:  north  of  Conrad  uere  loob.cd  at-    TiiOse  were  deleted  bc?c^^u3e 
of  )ozk  oi  \?;^tcr«     It  .^as  indicated  thct  \;atcr  could  possible  be  obtr?laod  Ircni 
the  Air  Force  x?nter  lirie*    Ho'.^cvors        hnve  correspondence  iroi?.  the  Air  Force? 
st;-itin[',  that  thcli:  policy  is  that  no  Individual  or janiziU; ion  or  n;>ency  slmll  bo 
fillc.vC'd  to  trrp  on  the  Governmcrat  utility  IjuCj  suppoirtiiis  ^  dcd-Gnas  insta llatiorie 
Tliertr  didn't  ni>p?ac  to  be  any  other  water  Gourcca  fron  hero  to  the  HaririR  Jliver, 

T\7o  pocsible  sites  vcvc  reviewed  at  the  llarias  River,  It  appears,  that  i/ater  x?ould 
be  110  p.-'obloni  liore  plus  the,  toct  that  this  is  a  naturvjl  place  ior  .3  reint  c^rea. 

One  sit.e  thrd  vr^s  picked  ic  cost  oi;  the  hi.d'^'iiy  nnd  J3outh  of  the  river  virlidi  v;ould 
fierve  rio-^thbound  trofl'ic  ordy«    The  £'roati}:..-e  rojid  vjould  have  to  be  reviced  to 


Eric  B.  Brick.aonj 
Isvln  "Coydj, 
Dan  Lfjrsen» 
Ben  B.  Brlccoe, 
Gene  lU  Lcrsoris 
Ken  Chre^st, 
Charlie  Clarl:, 


D 1  s  1:  r  i  c  t  "Enn  iti e  e 

Ref.ioncl  Lcindsc^pe  Architect 

Area  Engineer 

DiEtrictEnsineer 

Area  Enf.ineer 

I^;  nd  0  c  :i  p  e  b  e  s  1  z'^j?  r 

Geolo;-i3t  * 


Burcvnu  of  Public  Rocds 
Buxeau  of  Public  jloads 
Bure.no  of  Public  b'oKds 


llontana  High'.joy  (^orinlssion 
liontana  lli.^lwoy  Cor-!?;ilGsion 
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tpTxke  cootn  ioi:  n  rcaL  wee.  nnd  \;oulu  IhnLt  tho  oli'-c.    The  idea  ol  ua.ln,';  a  cti'iic.ture 
over  tlie  fronti'sgo  ro.nd  mi<l  pX^clnr,  the  reol:  area  eaofc  of  it  vjcso  aloo  discussed. 


Tlie  other  site  nt  the  H/jrlns  river  ic  locatad  cm  the  pceBcnc  l.i;^hway  loop  that 
will  be  i^brindont'cl  iiffcei'  the  Interstate  is  compl^'tedo     It  Is  locisfccd  uo;;i;i)  of 
the  rivor       mile/i  and  v.'cst  ot:  the  h.l.f-h  /rjy  and  v:ould  eerve  Bouirhbound  traffice 
only*    Tlie  present  hii^h-jay  could  bo  used        the  rcTApCr  on  Gnd  ofj:  the  Iritcrstatc- 
vjith  minor  revisions.     It  \.'as  t]\ought  that  hlhin^^  lanilc,  could  bo  dcvo.lop-?d  orA 
possible  a  cn?;;p'.ixQund  and  otiic-r  facilities  could  bo  developed  with  the  Fish  and 
Gnrxi  Dopartrneiit  s 

Ti-iere  v-erc  no  other  nevi  sites  located  but  &ome  dlscur.sion         given  fch  tha  rest 
crca  north  of  Gholb      whicht  ic  p.irtlolly  cooiplGtad*    \}-Jtcr  i's  not  nvsllidjle  at 
thi'3  XQSt  i'iCQC,     It  \i<)B  CA)fi'^;o£tod  tti^jt  tTiOybo  chcMr.it:al  toilet.'.'  cculd  ho  vzoed 
vith  poGsll^ly  drinl;ing  vatcr  hr.uled  nnd  istored  in  a  cintGnie    It  appcarc  that 
the  r^i',:^pi?  sliould  be  reviced  ut  this  rest  area. 

The  idea  of  cheoical  toilet fs  and  cinterns  could  possibly  be  used  at  oth-or  sites 
that  were  pickc€l  i£  Quixable  vstxtr  ccoJ-d  not  be  fourKu 

The  Burc'iiu  of  I\iblic  Rorjdt:  indicated  thnt  they  would  send  us  rccora;r;x'2iu:;";t ions 
&2  to  vh'at  cites  thoy  feci  siiould  be  used  that  v^ould  be;>t  serv^  tVie  travelli"ig 
public  find  v;oi.iid  5*  it  into  the  £5  re  a. 


Stephen  C.  Kolo-l,  P. I-. 


•  s 


CCJ 


B.B^  Briscoe 
X>.B.  Fox 
VJ.Je  Scbwoyen 


(Attention  Charlie  Glnrk) 
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TO 


FROM 


SUBJECT: 


Form  FH\YA-121  (12^7) 
UNITED  STATES  GO VERNMEfsJT 


U]S.  DEPARTMENT  OF  TRAJiSPORTATjO 


'TKf;  D  GRAL'  ■    G  HWAV  ;  A  D  M I N 1  ST  AT  I  ON 

'     I  pi    ■         I  ' 


State  Highvjay  Commis'sion 
Helena,  Montana      30: GOP 


.   i  r-    1  — - 


1 


11.; 


Ir|  rcplyrreifcn  to:  - 1    !  | 


ubiiicrRo'nds 


H.  N.  Stev^art,  Division  Epgine-ei"} \  \\  \  j  :  ■  ^t;;\  ■  \v  ,  •  • 
Helena ,  Montana  I '  ' '  ^^^"^^  i^'  ' 


Montana  1-15  betv^een  Great  Falls  and  Sweet  Grass 
Rest  Area  Field  Review,  March  9  and  10,  1970 


Recently  rest  area  facilities  about  three  miles  north  of  Conrad  and  rest 
area  facilities  on  the  Shelby-Oilmont  section  of  Interstate  have  been 
deleted  from  the  highv;ay  planning  because  of  lack  of  vyater^     Because  of 
this,  we  became  quite  concerned  about  the  shortage  of  rest  areas  on  1-15 
between  Great  Falls  and  the  Canadian  Line,  and  we  requested  Mr»  I,  C. 
Lloyd  our  Regional  Landscape  Architect  to  accompany  us  on  a  field  evalua- 
tion of  potential  rest  area  sites.     Mr,  Lloyd  has  furnished  a  report  on 
the  results  of  the  inspection  indicating  potential  sites  and  priorities  for 
planning. 


We  concur  with  the  recommendations  listed  in  Mr.  Lloyd's  report, 
addition  our  comments  follow: 


In 


During  the  inspection  Mr,  Briscoe  has  indicated  Muddy  Creek  south  of  Power 
might  be  a  potential  source  of  water  for  possible  rest  area  facilities 
in  this  aren»     We  suggest  the  feasibility  of  using  this  source  be 
investigated.     Evidently,  some  drilling  has  been  done  in  search  of  water 
for  planned  rest  area  facilities  south  of  Pov7er  and  no  water  V7as  encountered; 
therefore,  the  rest  area  was  abandoned. 

Please  note  Mr.  Lloyd's  report  includes  comments  on  the  Teton  River  rest 
area  facility.     Mr.  Lloyd  recommends,  and  v^e  concur,  that  a  study  of 
providing  tv7o  separate  rest  areas  be  made  in  lieu  of  the  planned  single 
rest  area  site  to  serve  both  directions  of  travel.     A.s  the  Interstate  is 
presently  under  design,  we  suggest  immediate  attention  be  given  to  the 
possibility  of  providing  two  separate  rest  area  facilities. 


VJe  v.'ould  appreciate  your  review  of  the  rest  area  comments  and  you:i 
on  the  future  rest  area  planning  that  you  might  pursue. 


comment; 
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TO 


FROM 


SUBJECT: 


Form  FHV/A-121  (12-i7) 

UNITED  STATES  GOVERNMENT 

/hrpo07  aniwfi 


Mr.  H.  N.  S£c"v7art 
Division  En^inc^r 
He  Icna ,  Lion ta na 


U.S.  DEPARTMENT  OF  TRANSPORTATION 

FEDZRAL  HICMV/AY  ADMIK'ISTRATION 
222  S.  \}.  i:orrison  Sr.rcGt 
Portland,  Oregon      .  97204 

DATE:    I-Iarch  13,  1970 

In  reply  refer  to:  03-00.  36 


I.  c,^i:ioy'-i^^.';/ 

Ch^^f,  F-'C,/;::.-;/^'C-'^^^^^^^^ '^'^  Division 
Por  'r.'i^  ..clv^  6rc;[}oa 

Kon'cana  1-15  be'cjecn  Great  Fa  lie  and  S-cjeet  Grass 
Rest  Area  Field  Review,  liarch  9  and  10,  1970 


On  Ilnrch  9  and  10>  I  inade  an  on-cite  rcat  area  revict7  on  Interstate  15 
bo&"7eeri  Great  Fails  and  Sjeet  Grass  V7itli  PIIl:.^  District  Eri^ineer  Erickson 
and  Area  Engineer  Larson;  liontana  STiD  District  Engineer  Den  Briscoe, 
Area  Engineer  Eugene  Larson  and  Landscape  Designer  Ken  Chert.    As  a 
group,  ue  reviei:7ed  various  sites  between  the  above  points  with  the  fol- 
lowing criteria  in  taindJ  ••  :   •    ■  ' 


AASHO 


Public  indicators  where  they  desire  location 
20-30  nile  spacing 

Inviting  site  .  .  • 

Shelter  frca  clir:atic  elements 
Availability  of  drinking  water 
Availability  of  power  and  telephone  lines 
Placement  of  cczifort  static/a  and  tables 
Utilisation  of  natural  resources 


I  ■III!    I   I  I    I    I  It 


Fitting  the  development  to  the  surrounding  environcient 
Preservation  and  utilisation  of  natural,  caninade  and 

cultural  resources 
Evacuation  sites  for  emergency  taedical  service  by  heli- 
copter where  possible 

VJith  the  above  criteria  in  mind^  we  reviewed  the  foIlo^?iag  possible 

1.    Uestbound  and  eastbound  weigh  stations  cpproxiicately  six  niles  \: 
of  Great  Falls  - 

a.  Uater,  power  and  telephone  cvcilable 

b.  Partial  exposure  to  prcv-i-iling  winds 

c.  IvOuld  require  reconstruction  of  ramps  to  and  from  scales 

and  considerable  grading 

d.  V^ould  serve  travelers  •  prior  to  their  decision  to  continue 

travel  on  1-15  or  on  USS9  (Vaughn  Junction)  or  prior  to 

-more- 


o  ^  ^  ^ 

est 
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.  H.  W.   Stev;art  .     -2-  I-larch  13,  1970 


their  arrival  in  Great  Palls;  or  a  place  for  travelers  - 
to  orient;  tr.c;::^ elves  oa  best  route  for  veotbouiid  travel 

Approizica tcly  one  nilo  prior  to  Vaughu  Junction,  for  xjeatbouad 
t  r  a  f  j.c 

* 

a.  Po'.rer  and  telephone  available 

b.  PVirtial  e::poGuro  to  prevailing  uinds 

c.  ICatzer  availability  qucg ticaable 

d.  Iv^Duld  require  considerable  grading 

e.  Uo-rild  Gcrve  travelers  prior  to  deciaioa  ciaking  ~»  use 

Junction  1-15  or  USS9? 

r 

Vaughn  Junction,  northwest  quadrant 

a.  Uater,  pouer  and  telephone  available 

b.  EicpoGure  to  prevailing  uindo 

c.  trstuld  require  redesigning  rainps  and  frontage  road 

d.  Uaiild  require  considerable  grading 

e.  \fe'aghn  docs  not  provide  the  best  view  from  the  high'jay 

f.  Uould  serve  southbound  I~15  traffic  or  perhaps  east- 

bound  traffic  on  US89 

?ouera>  south  of  interchange 

a.  Poller  and  telephone  available 

b.  1^3 ter  appears  not  to  be  available 

Forjdrinking  xvater J  suggest  a  cistern  be.  installed  ^jith 
&ia  electric  pun:p.     It  appears  this  is  the  systca  adjacent 
rsnchers  use. 

Suggest  that  instead  of  flush  conifort  stations y  chemical 
toilets  be  used  uith  a  2-3  day  cleaning  provision  during 
t^Q  sui-niQr  and  once  a  ucck  during  the  vinter*  Unders'tand 
titat  the  U»S.  Forest  Service  has  used  a  design  siniilar 
to  that  used  on  jet  aircraft;  ue  have  requested  information 
an  this  which  ue  will  forvjard  upon  receipt, 

c.  U4:ili2a  existing  shelter  belt  for  both  directions  of  traffic, 
Additional  \;indscreen  uill  be  needed  uhich  can  be  supplied 
by  moving  an  8-foot  high  plant  cu:iterial  in  the  following 
P'rocedurcs 

Ci)    Conduct  a  careful  study  to  dcteraine  prevailing  uinds 
£-ad  focus  sights  to  good  views. 

C^)    Source  of  ciaterial  can  perhaps  be  found  on  abandoned 
fercasteads  and  by  utilisation  of  niatcrials  that  would  have 

-more- 


66 


r 


I-I.  li,  Stewart  -3-  llavch  13,  1970 


to  be  moved  for  the  Interi;£ate  ciotor  road. 

(3)  Coiiduct  force  cccour/c  plar;t:in3  by  the  cupervicicii 

of  an  individual  kr.o"v7ied2cable  in  horticultural  practices. 

(4)  After  goutccg  have  been  locctedj  open  up  ditch  3  feet 
deep  to  V7ithin  2-^-3  feet  of  plant  on  both  sides  by  IJovea- 
ber  15.    Break  plaiits  Ioogc  but  do  not  reri^ove. 

(5)  Di3  holes  or  open  up  a  tre-ach  2'j  feet  deep  appro::i» 
inately  5  feet  vjlde  at  pla'a£iri3  site. 

(6)  Approximately  liarch  10^  \jhile  ground  is  froserij  bresk 
plant  loose  uhich  will  have  attached  bail. 

(7)  OriCe  plant  is  placed  in  hole  it  will,  settle  in  place 
and  very  little  watering  should  be  needed. 

(8)  If  plant  is  8  foot,  tria  back  to  6. 

(9)  This  systea  should  provide  chelterj  so  user  can  get 
benefit  while  facility  is  relatively  new. 

d.  -   I'ould  serve  travelers  appro::iL::;ately  13  uiles  or  more  out  froa 
.  Great  Falls.  o 

e.  Present  Fri?  to  be  converted  to  frontage  road  uould  have  to  be 
relocated  around  uest  side  of  southbound  site* 

Teton  River 

a.  Current  plan  is  to  develop  only  one  site 

b.  Believe  study  should  be  made  for  sites  to  sci-ve  both  directions 

of  traffic 

c.  Power,  \;ater  and  telephone  available 

d.  "  Good  protection  fro':^  cliiiatic  elcuients 

e.  River  is  a  natural  resource  that  is  inviting  to  user 

f.  Sites  can  be  seen  frcai  top  of  plateau  frcii  both  directions 

g.  It  is  approximately  half  way  betrw^een  Vaughn  and  Conrad 

Karias  River >  northbound 

a.  Ih'iisting  traveled  v:ay  has  a  roadside  pullout  with  indication 

of  high  use 

b.  IsSter  is  available  and  there  xvill  be  water  supply  source  froa 

river 

c.  Power  and  telephone  viva  i lab le 


-mo  re  - 
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d.  Site  can  be  Gcen  froa  platccu  on  2ou'ch  cs  user  approaches 

e.  Access  ciy  be  a  proble;.!,  bu'c  as  a  su^^cs'cioa  see  the 

attached  sketch 

f.  River  is  a  natural  resource  inviting  to  user 

g.  Access  tiay  be  adverse  to-  use  of  truckers  since  it  is  at 

botto::i  of  vertical  curve  on  the  uotor^7ay 

7.  I'larias  River,  southbound 

a.  Utilisation  of  portion  of  e::istin3  I-TI?  and  natural  bench 

b.  Good  joint  developr.ent  potential  for  access  to  river  i7ith 

campground  and  picnic  facilities  (see  sketch).  Possible 
participation  uith  Fish  and  Garae  Ccri-nisslon 

c.  Uater  available  and  there  \7ill  be  water  supply  froa  river 

d.  Power  and  telephone  available 

.  e.     River  is  a  natural  resource  inviting  to  user 
f .    Access  out  would  be  beneficial  to  truckers  since  it  is 
downgrade  toward  river  bridge 

8.  Eight  uilec  north  of  Shelby,  southbound  traffic 

a*    This  site  has  been  developed  as  a  first  stage,  with  no 
v^atcr,  power  or  phone  and  niniuLal  cccifort  station 

b.  Based  on  recent  tneciorandua,  update  ranps  and  salvage  as 

much  of  current  develop,::ient  as  possible 

c.  Power  is  available 

d.  Telephone  source  needs  investigation 

e.  Provide  \yater  and  coafort  st^. ticn  facilities  as  stated  in 

above  4,b 

f.  Provide  one  or  txio  picnic  table  units 

g.  Provide  a  shelter  belt  by  nethod  described  in  4,c  above 

h.  I'vould  serve  southbound  traffic  frca  Canada.  Considerable 

indication  this  cite  i^;  being  used 

Since  the  distance  between  Great  7alls  and  Shelby  is  approxiriately  34 
aileSi.  and  as  a  suggestion  and  reccrjnendaticn,  we  believe  the  sites 
should  be  considered  with  the  following  priorities  in  uinds 

First  Priority 

1.  Teton  and  I-Iarias  River 

Sites  have  available  natural  resources  and  other  required 
criteria. 

2,  Sight  Eiiles  north  of  Shelby,  salvage  an  e::isting  facility  ■ 
and  provide  service  for  southbound  traffic  froai  Canada, 


-more- 
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1.     Pouer  sites 

As  tbe  d-'Gtanca  bctuccn  Great  Falls  and  the  Teton  River  is 
approxiiriatciy  42  ailes,  the  site  would  relieve  the  pressure 
.  oil  Teton  Tviver  installations. 

The  -roup  felt  that  a  site  should  be  conoicered  bet-.eea  Gro:.t  Falls 
and  Vau2hn  Junction,  but  due  to  pro>:inity  of  the  intercnjin-es  it  xo 
rather  difficult  to  deter:.ine  a  desirable  site  betueen  tnese  tuo 
points.    That  is  uhy  ue  looked  at  the  x.ei-h  stations  ana  a  site 
appro- rlmatcly  one  aile  east  of  Vaushn  ^unction,     r^-^^'^-f--;  ^'^ 
bel-^eve  it  would  be  very  helpful  to  orient  the  traveler  oy  nav^ng 
a  facility  betueen  these  tv;o  points,  prior  to  Greaa  ^al^z,  u-j.Lh 
per-aos  a  Tri^vel  facility  sinilar  to  the  one  on  the  uestoound  . 
l--cs'of  US39  east  of  Great  Falls  be-txjeen  the  city  limits  and 
llainstroa  AF3.    This  would  help  the  traveler  in  deciding  upon  the 
best  route  throu-h  Grdat  Falls  and  provide  hia  with  the  necessary 
road  traveler  facilities. 

Four^_J^rioritv 

X.    Site  reviewed  at  Vaughn  Junctioa 

™.  .  ■»  <<  1L.        ,  ,1 jr.c 4 ^,,1  *-  p.-r-A  nprhaos  the  most  costly 

This  uould  be  tne  most  c^iiicuit^         pv^^u-.-'i^  t-i-'-  ^  ^  j 

to  develop.  , 

Unfortunately,  these  sites  were  studied  after  the  roadway  ^esi^n  had 
been  finalized.     It  would  have. been  far  better  to  nave  Gtuc.ea  t.ese 
■  pites  before  final  desi^  sta^e.    Nevertheless,  this  type  o.  r^oia^ 
review  should  be  done  r:^ore  often  to  clarify  ^^--"-^ 
U^o  aacncies  involved  in  order  that  they  T^y  work  to.rard  a  oe^.e.  ..c„. 
lity  for  the  hi^hc^ay  u.er  and  benefit  adjacent  surrouncms  cc_....t... 
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